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A new grade ofi Hflolilloll l& 
offered to scientifically 
meet the lubrication 
problem of your car * • • 


fa ttie cars listed above, and in certain model* of 
other cur* listed in the chart at the left, we recom- 
mend the use of the new Mnhiloil "AF" — 

Sit* — it will stand up belter under l lie 
higher engine tempera lure* of todays fast driving, 
ami laa i longer. 

Because — it in heavier in body than Mcduluil "A"' 
and lighter titan Muhiloil rr BB’\ 

Because — it i* made by the makers of the world's 
leading quality oils. 

Because— it h the result of thorough engine and 
lubrication slush by the most experienced staff of 
[iibricaLum scientists in the world. 

Because — it is made Ivy the vacuum process in the 
world's most modern lubrication plant*. 

BrcauhC — it is made front the world's finest 
crudes, selected by the outstanding authorities 
*>n scientific lubrication. 

Because — it sells at 30 cent h a quart (3j cents in 

Southwest, Mountain, ami far Urfili'n) Slates), 
Add to the performance of your good car, the im- 
proved performance correct lubrication can give 
it. Let your Mobilnil dealer drain your crank- 
case today unit refill wilh this outstanding m?w 
lubricant. 

V A C U V M OIL COMP A N Y 

tliLitn uL Ifci^.lirquuJrlL' luLrj l~ji nl h far ij.ll lyptl ' ' r iituctiififlV 


Mobiloil AF 


9 ? 
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Spray - Paint f 

-it's the Quick 
Easy Modern 


Genuine 

BINKS 

Outfit 

o-jrftos 


Bltiks Ni'*- %22 Outfit 

ri iiijitll I 'if On'lPl- EUr.k* JiJILUT 
H-y P'h-twi Feed -i ; -11 v Osh . -1 ip l* Pf 1 -* 

hi. i'u Vilva :>;:d J-illlC id •■■i- iiUn: J-M 

hKhwu. G! --|wi. in o -rink eu.ntu.lnj** 
[KtHadnrd (tint tin Mil- 
ana jar/. NaLhijic clan 
ji«Bdcd. Price vviiijiLelc!. 


Operates from 

Auto, Truck or 
Tractor Motor 

E VER 1 BODY can nprny^kiEit now! Just think «f it- — 
only for a ffcmtinc SINKS Outfit, enEnp]un\ ready 

to ll-su, The wnnderFul Batik* Air Plrt-wlirr- V;dvu In 
auto engine an air c-ppr^or. You just take out a, 
plug, insert the v&lvtj :ti :ts phuT, so,.! with the 
vou’rr all H«-t. to spray-paint. Timt’s all there Eb to 
it L ;s iuiil as, si mptc as it sounds* By addi&sr 
lengths of hone 'up to 75 rej you tun spray-paint indoors 
out, :l.i w>-El as m chi- garage* 


*9- It’s Real Fun to Spray-Paint — Profitable, Tool 


Rfiika No. 533 Outfit 


(not ill m C T illed': wie»ia d JMiilca 
Spcr-ird Spiny Oun. HIE r-Hu- 

<qn HnkriM Cup lunini-L n*p*cJarJ. 


Two Air VftlTf*, 
n-’t L'tf Nod 2 -S (wl 
*1r Hops. Pf Im ci? 


|J|W C-:in- 

-* 24 — 



ItiukA [HuRo Outfit 

PtriiJM-d f"T IlK vlitre l:i ' HI .11.1 

air Ui lrC piinlfd. A vsl lly 
■;.i: I l-.c riiril-ir I-: i r ptlhLLlii I.,„jk-h, 
ba-ir.n ilil'I r-leirF build {luini^ 

nf Hint* UptfeUI S(,H> Oil*, All 

MfCuI IVrni'jF" A J n r.-i-i *1 iS.-u.i* l,.'Lnfi rC 
n. [xEj.- L[ Vl fi-inLli 'll PrFXUrE V5 tu-til 
T- j Air 1'r^ntuc* Vkiu cv 
■■ v J I :ub> IJiMilirtrlar 
si 'l thre« 55 f (njit — ,-- * J fl S O 
Ik-ns rrf head. Pfk* M 

tciipplii-fi.. . . . . . . . 


'HERE'S nothin 


a f 
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ing— more like play than work. And, 


mysterious or difficult about spray-painting. It f a faaciimt- 
k. And, it’s not only many timed quicker, much 

tperinr to hand paint iing, There’s no dipping-no spilling — 
no wnute., You fell tiLO jar with material, point the gun, and pull thu trigger. Out eom«s (no paint 


easier and cleaner, but result* am far superior to hand painting. There’s no dipping — no spillim 


in a finely atomized, fan-like spray that covers every particle of the surface with a smooth, uniform 

coaling, And, it get* the paint into corners and crevices f-ca 
hard to reach with a brush. No wasted time, because no lost, nis- 
ei ems. No Leveling out or evening up— no brush marks, And, no 
niCi&y brushes tc rfean when you're (Inched palntLng. (Screens, 
radiators, fences and. other hard to paint chinas are easy to tspniy- 
paint, You'll learn how to Use your Pink* Spray Gun 1 iHe a pm- 
Lu half an hour — then you'll say goodhy to paint brushes 

forever 


Quality Performance 
;U Low Cost 


itlnJtH, \’n. Outfit enables even 
the most IncsperlettoHd to dn il hfKh 
crado, pmresHtOIULl Joh r Oo not, 
COnfUBC St with llkmrty, tnuke-ahlft 
apfuiratiui oJteriHl to meet the de- 
luand for spray equipment at low 
Cost. The (links cun Is a nntstar- 
piece ot efficiency. The Air pres- 
sure Valve wLJL outperform any 
other. ^^atJa^i[ll holder Is a Bland- 
urd pEnt mason lar, en^lly replaced 
in case of accident* and a convenient, 
airtight container when not In one. 
The result* obtainable Emm the 
hiphRr-[H"lrEd out lit* shown here are 
dtL no way aupcrlor to those given 
by No. '22\i r e vaept In *|7ecd ni ap- 
plLtfttlon, If your paint Luy orciU 
are only occasional, you will be do 
lighted and highly ■valishcd with it. 

Scores of Uses Arou rul 
the House 



ElEnks Hurley Unit 

A cQfapIffc ^pr^j-FTMT-inliriS' itnit npr,ir.'ij dIhh?- 

c r I.- J.IL-, rr.lln ]D.rr,p iDe’k^l. CMiHlUtH tit CattiJMieH* 

.... 1 H.e, CJ. H. MOW, UJuLh 

Uaterlat 


Prcdwi'o 


m:/ h Air C |li^i|1»(.f. *1 3 t.P. G 

HferU|.Snr^y Gun. AllM-t.il 
Cut ineTia flti ufhi^,, “itpultBCHilyt / o fm 
tt llw, Frlrc cwnpIt'Eti wsLh 1 tL] -fl l'|A_ 
-vtJc. iL'itSe pbiin maCdf . 


Your Mink. Oirtftk wdll upri y u-.v 
bn.rf ,T li , nd ms I win I . Yoii'U 

iue i[ (of iMinuisj: mrUMiki 
iru-.rud tot iiouae that ion Ik pn I.- V'-d nnd 
lor mamj ■iirlitT Mm, iw 
1 ?.t bojn>rMB[ *fiil tliideB ■rr^ip. n|/|ily5i t 
ioiNticidri !o yimir cordm. *r-« iind 
utr^bfe’rjr, »pT*}'iii( m&tb rtjH-IUuf* >iid! 
filrrniiiid.i:ori r *to. lu (•wf-, whnrj you 
j'md whit n iLi-.nd-rriiS tinit ^l i l-Vw 
MTi-r it r-nlly i)> i^ii'a w wider Loi*' you 
im cot itloiiE w-iiluHii it. 

Be Sure I t T s a BINKSt 

Th-r pn-ini«l»iE wIF&La lini-’i-fibH. K-n-n 

PUT lUBiilr by a rr?mpjhqj nrhinfi nper I *1- 
l,,-'d Id M'<r:i y Jim i Mi i n,c 41.111 i p-nif Tit f-uh riTui 1 

Piitljr > F-i r* , XS- oMnu L, ,yTiiB>ii>‘dii'jiLH 
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V M 1 ! in, 1 1 t I !. y p.iH j j 1 1 Y - L !: lfc 1 1 1 r ‘ d Oil r I - 1 1 
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Ideal for Quick Drying Finishes 

Too can spray paint your unto with lacquer or 0000, pul on two or 
three coats If y«n wish, one right niter the other with no time out 
for drying and i hen use your car immediately. With the new -I -hour 
enamels, foci ran ra finish furniture In the moraine and use it In tho 
afternoon. A no the ftnish will Eje? perfect — smooth as velvEt — with- 
out streaks, aplotehea or bruah ntarks. 

Buy from Your BINKS Dealer 

Minks f’TKrar Palnmicr Ootfltn can be purcbnrcd at Paint, Hard warn 
and Auto Supply Stores, Your dealer has them or will order oho 
Tor you. If J im e have the slightest fllftl ritSty In obtaining Just let (« 
know. We will aee that you are supplied . Mill coupon for Interest- 
Ing, descrtptLvf! literature, r'we, of c 4 ur««. 

BINKS MANUFACTURING CO. 

Dept. B-I35~ai24 Carroll Ave. CHICAGO* ILL* 
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At left: Hines Shirt and Shares oc, 75C $ i the garment. 
All while armbandsnint cvfar effects, and luxurious fabric?. 
Alright: Samson bak Union Sait with patented beitjcrjutt 
$ i_ Othe rs /mm 7 \c to 


Elastic- knit Lightweight Knit Athletic Union Suit— 
Union Suits for mild cfi> should nr ^button Style, Alade 
mates, $ 1 tv j 1.50. dime combed yam,, $■ l. 


HANES BRINGS YOU 

BREEZIER 

SUMMERS 

EVEN THE PRICE TAGS 
ON THIS COOL UNDERWEAR 
ARE COMFORTING 

Here's more heat-contror 1 . . T more 
underwear comfort than you ever thought 
possible — even on hot, sticky days. Hanes 
fabrics are of fine quality and are carefully 
cut to full measurements to permit the air 
to get to your skin and keep it cool and dry. 
Scams are smooth, never irritating, Styles, 
as smart or as conservative as you please. 

Be as hard to please and as tightwad as 
you please; be as oversized as you dare — - 
your garments as made by Hanes are tailored 
and waiting at your store. Price tags also 
figured out to hold down your temperature. 
If your regular store hasn’t the complete 
line for your boy as well as yourself, write 
to P. H. Hanes Knitting Co., Winston* 
Salem, N, C. 




HANES 



UNDERWEAR 


FOR MEN AND BOYS 


FOR EVERY SEASON 
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baggage car carries autos, horses or scenery 
) Diesel engine for, serves mountain line 
k handcar with sail haul* entire village 
.Refreshment Stud — hot dog tan like engine attracts 

customer* 

Restaurant— built on column revolve* with diners 
Road Marker— saves money on traffic stripe* 

Safety Devices and Measures — safety valve for gas 

Stove . . . 

Saws and Sawing— hand and bench saws combined 
School — light, in skyscraper aids home makers 
Screws— kept tight in wood by threaded holder 
Sculpture — in the making, from clay to bronze 
Scat s— reversible, turn movie into lecture hall 
Ships and Shipping * 

buoy given spring cleaning before trip to sea 
ship hoisted aboard vessel with it* derrick 
Sptfrk. .P lug — ha* double head and is reversible .... 
Spectaedts— shaded lens for, shuts out glare 
Tables — magic legs adjust themselves to floor 
Tool* 

awl for screwdriver blade makes double-duty tool 
motor sew and polisher save, time 

Toys 

mass production of cars speeds work .... 

wheel sets for cans make 

Turntable — autos are turned in street by 
Warfare— periscope hidden in minora protected Ger- 
man ^Subs 1 * . . . . : , 

Wood 

metal bath makes fire-resistant 
i , saw handle* and pipe buwls from same 

•sf AMATEUR MECHANICS ( * 


i . saw h 

‘VMjQi 

AuTOT^dbil 

prevet 


preventing SC cumulation of water in gas tank . 
unequal distribution of load may cause damage 
Ballroom — confetti fountain for the . . r . 

Boat* and Boating 

float Shows location of sunken boat 


log skid* aid in getting canoes past dam . 13$ 

motorcycle engine for boat . 146 

outboard motor drive* real "Leaping Lena" . . . 124 

Bottle* 

holder for dipping baby 1 * bottle in hot water . . 134 

tube help* to empty quickly 1 56 

Camera— making close-ups with small , , 137 


Gardening „ 

combination weed cutter and support for garden 

hose 147 

marking row* in garden 157 

Hat Holders— easily made 147 

House Numbers— reflectors used for . . 153 

Kites — airplane kite release* parachutes ... .. 132 

Mirror — tinfoil substituted for small , r . , 137 

Motor— O utboard 

rubber handle for starter rope 154 

transporting the ... 142 

Noise Maker— a safe for Independence Day 155 

Paintbrushes — good, required to produce smooth un- 
dercoat for enamel 152 

Pest* — failing the cutworms . , , 141 

Poultry- — old auto hood make* good brooder . ... 137 

Rabbit* — effective trap for 153 

Revolver — rubber grip for butt of . . . 152 

Roof — thatched, for the cottage . 141 

Saws and Sawing — blower for the small jigsaw 152 

Shipbuilding — why not turn that model-yacht hull? . . 1 38 
Ticket Holder^ waterproof, made from old inner tube. 156 

Toaster — asbestos sheet speeds , 141 

Tools 

hardening small 136 

simple method of tempering 138 

Typewntei^wwd counter for the 144 

Vacuum Cleaner — -magnet attachment on 140 

Water Sports — scooter provides thrills at beach . 143 


SHOP NOTES 


Annealing— at *el tool* quickly 165 

Ash Bin — -for the basement 17ft 

Automobiles— Accessories — card file for salesmen 161 

Ante mobiles — Repairing 

handy jig for puUlng down a bent fender . . 173 

replacing valves ..... . . 17 + 

Building Construction 

sanitary base shot is better than baseboard . . 164 

squaring a tapered column . . 173 

Drafting 

homemade drawing instruments 162 

measuring diameter of small rod ........ 173 

Exhibits — sheet steel used for 176 

Farm 

boardwalk for the , . . * ........ + . ... . 164 

moving scarecrows are effective ...... 165 

Fanning- — Sodding largo area with old auto . . ... 172 

Fly Paper— homemade 171 

Garage, Equipment and Supplies — tool for cleaning 

piston-ring grooves , . , 174 

Hangers — self-alining shaft 161 

Hogs — hog oiler for the farm 176 

Ice- — canvas bag aid* delivery of 171 

Insulation — battery compound as 172 

Key* — preventing loss, of hotel 161 

Lathe— measuring segments in the 172 

Lathe* — turning cams on 171 

Lawn — homemade harrow loosen* soil ... 173 

Motor — -automatic switch far water-pump 174 

Pattern Making — grease cup tiled as former for making 

wax pattern fillets ... ... 174 

Pump* — cheap power for centrifugal J65 

Tool* — attachment makes drill chuck of automatic 

screwdriver ....... r ..... 164 

Woodworking — ornamental reeding and fluting 166 

Workbench— handy outlet for the 171 

Workshop 

buffing head make* vertical Sander .... I fig 

flywheel for hand emery grinder . 172 

quick return for arbor pres* . 164 

wire gripper for flat stock 160 
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Uncanny Invention Startles Motorists 

Protects Tour Car From Thieves, 

Puzzles Tour Friends ! 


Here is something incredibly new and revo- 
iutlojiary. More my&fcrioiwi than anything 
wince the first discoveries of radio ! As un- 
canny as electricity Itself ! Actually more 


useful and valuable than the self-starter on 
your car! As easily controlled us your head- 
lights ! Inexpensive ! No wonder it has turned 
the motor world topsy-turvy overnight! 


Pays Agent Record Earnings Of $138 In A Day! 


TMAGINE having a car that no sneak thief can 
-L. tamper with ! No joy-rider can steal! No friend 
can touch without being warned to keep 
away! Then think of offering this un- 
canny electrical device to other motor- 
ists at a price scarcely greater than the 
cost of a new radio tube! 

In the above few words you have the 
reason why G. Oliver of Illinois set a 
profit record of £l3& in a single day. 

James Harper of London, England, 
cables, "Devil-Dogs received, ship im- 
mediately thrftG hundred, cable beat terms far 
sales concession, Great Britain . 11 A. Kaff&tti of 
Hawaii writes, “Have equipped my car with 
Devi t- Doe &nd a m creating a sensation. 1 ' Ernest 
Flom* No, Dakota, states, “The Police 
force praise it highly." Richard Jacques, Can- 
ada, writes, “Have sold one for Police armoured 
jar and am getting letters from Chief of Police 
and Detective Departments," Whut these men Say is just 
an indication of what motorists everywhere are saying. Wo 
wonder our agenn are making money hand over fist, both 
Spare time and full time. 

Send Quick For 5 Day Test 

This astounding invention fits any car from a Ford 
to a Rolls-Royce without adjustment or fussing. It 



A 

Mere Handful 

Note ftljove the tiny 
also Of this Invention. 
The twitch, wire and 
denied Tube contalnlriE 
the M Activator" Is all 
There Is. to It. Costs 
little mere than a dew 
radio tube. Tast It, 
Mail the coupon. 


cart be installed by anyone in ten minutes or less. 
There is no cost for operation. No extra batteries 
to buy- An introductory offer now lets 
you examine the most spectacular in- 
vention since the radio first came in, on 
5 -day test. Profit possibilities as our 
agent are almost unlimited* Mail the 
coupon for 5-day offer and complete ter- 
ritory details, No obligation whatever, 
but do it nowt 


Auta»*IlC 


DEm # gJ E)®(S 

NORTHWEST ELECTRIC CORF. 
Dept. K-10, Pukwana, S. Dakota 


Northwest Electric Com., Dept, K- Iff. Pukwnnu, £. Dak. [ 
Hush n»c Jour 5-day teat after and distributor's territory do- | 
taLLi, r 


Name-. . . , 
Address . . , 


Town ..... 
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What do they say 

your back 1 

f it isn*t what they say to your face — It's theTI 
whispers that circulate behind your back L 
that tell what folks really think about you JJ 


I ISTEN to what they say about 
the other fellow — 

J "1 certainly pity Mrs. Jones. 
John says her husband is only a 
clerk arid never wall be much more/ 
And then this one — 

"That's the Mr. Smith who just 
built that new house around the 
comet. They say he was a book- 
keeper a year ago and now he is As- 
sis tan t Au d i tor. He mu s t be a come r , ” 
Are you proud of what they say 
about you— or ashamed? 

How can you make sure that what 
folks say about you in the future 
will be good? 

There is just one way— get into 
the success class — the progressive 
group that people look up to and 
admire. Go after more money by 
learning to earn more. You'll bo 
surprised to find how easy it is when 
on once get going. *1 he start is the 
aid part. 

Then — what people say behind 
your back will take care of itself— it 
always docs. 

Now — what would you say about 
the following three men? 

This man changed the comments 
—he built his own business 

Life looked to Lewis E. Bartlett 
much as it looks to many men and 
as it may look to you. A university 
man and a war veteran with a fine 
record v the after-war years found 
him trying vainly to find his niche. 
First a bank* then a department 
store and then a wholesale grocery 
house — in each a fairly Successful 
record . But because he had no 
specialized training, the way to the 
top seemed closed. 

Then he 
enrolled for 
training in 
Higher Ac- 
countancy 
and alters 
ward in Law. 
1 oday he is 
amemher of 
the bar and 
is serving as 
legal and ac- 
counting 
counsel for 


a number of corporations. His in- 
come is very satisfactory, he is his 
own boss* and best of alb the path 
to outstanding success is wide open. 
Increases earnings 600 percent 
When we first came in contact with 
Albert L. Russell of Victoria, B. C., 
Canada* he was a routine worker in 
a radio plant — and his salary was 
just as ordinary as his job. Within 
three months of his enrollment in 
LaSalle Modern Salesmanship train- 
ing* he was offered a radio sales 
position w ith an increase of 100 per- 
cent. He accepted and six months 
later a larger house* attracted by his 
sales record* hired him and his earn- 
ings went up another 1 00 percent. 
Today he finds his earning capacity 
has increased 600 percent. 

Order clerk to general manager 

Back in 3920, V. G. Powell of New 
York* was a young order clerk — in 
1924 he was directing sales and ad- 
vertising — a year later he was general 
manager. In between were five years 
of capable, loyal service and two 
completed LaSalle courses — Modern 
Business Correspondence and Busi- 
ness Management. 

Six months after starting his first 
course* he asked to handle corre- 
spondence and got the job and a 
raise; a few months later he sug- 
gested a new sales promotion depart- 
ment and was given the responsi- 
bility of organizing and directing it; 


behind 



soon after be recommended the be- 
ginning of advertising and was gi ven 
that task. 

No winder he moved up fast. Any 
employer wuuld welcome and reward 
initiative and ability like that* 

How soon tuill they change their 
talk aboMfryott — rrntl in which 
direction n ill they change t£ f 

Perhaps folks are already talking 
well about you. If so, fine! But don't 
be satisfied or you'll stand still. 

If* however, you are one of the 
great mass whomothers disc ussslight- 
ingly, or, worse yet* do not even 
notice, your task is real and pressing. 
And what you do tight now — as you 
finish these paragraph&^may make 
or break your future. 

Below this text is a coupon — just 
such a coupon as started Bartlett, 
Russell, Powell and thousands of 
others in their climb to greater earn- 
ing power and larger recognition. 

Will you spend two minutes and 
two cents to find out bow you can 
win gre ater success? Then clip and 
mail the coupon NOW. 


t-Find Voursel/ Through La Salle!** 


LaSalle Extension University 

The WorltTs Largest Business Training Institution 
Dept* 764 - R Chicago 

£ . t#] 


l wrmtd welcome an outline of your training plan, and a copy of 
'■'Ten Years' Promotion in One/' all without obligation. 


D B u tin riir M a n s gi! hi ru t 

□ Law : Dotirte of LL. 11 , 

□ C^mmpnUltBM 1 

□ Modern Business 
Corrr? pan don ce 

D TilcjTJiphy 

□ Railway Accounting 

Pi Stcootypj — Stenography 
QCftditaqii C :*j I levti u n 
Correspondence 

□ Railway Station MCni ot 


Kame 

Present Position 


□ Modern Salesmanship 

□ Higher Accountancy 
D Traffic Managemen t 

□ Ban king aft d Finance 

□ Modem To reman ship 

□ Personnel Mi nacbement 
n Industrial Management 

□ Expert Bookkeeping 

□ C. F. A Coach! nft 
O Business Enftllsh. 

□ Commercial Spanish 




□ Effcctlv* Spcuklnjl 
n Paper Salesman'* 

T ml n I n g 

... Age_. . ... 


Address . 
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Speechless, When a Few Words 
Would Have Made Me! 

But now I can face the largest audience without a trace of stage fright 


T HE annua] banquet *F our As*o- 
eiatioit — -the biggin t men in the. 
industry present — end without a 
word of wnminjt lh,c Chairman railed 
on me to speak — and my mind Went blank ! 

J half rose from my seat, bowed 
a wk WS f dly A ini In 1 1 mb] eel, 

“I’m afraid foil'll have 
to excuse roe today," and 
dropped back in my 
chair. 

Speechless — when a 

Few Words would have 

made me! The oppetr- 
t unity 1 hatl licet! w n j t - 
jnp fi--r all my lift 1 — and 
I had thrown it a way J 
If I could ha vo made a 
simple lit tic Rpeeeh — 

Rivios my opinion of 
trade eon d itj nnfl in a 
cancipfr, witty, infceregt- 
i n (f way, I k n 0 W I 
would have been made 
for life! 

Always I have been a 
victim of para I >■ tin*; stage 
f right. Because of my tl- 
liildLiy , my dl flldfnec, I 
wo* J i.LH t u nobody . w] [ h rn> 
kdftek oT I rn pressing others 
— Of putting myself across. 

N o matter how hard I 
worked, it all went Tor 
Etothlng — ! could never win 
thu big positions, the Lfn- 
portant omcea, dimply be- 
cause 1 KM tongue tied in public. 

And then llfcft nualq I discovered how to 
overcome my static fright —and 1 waa am mod 
to learn that I actually had a natural 
gift fur public apeak In*. With the aid of 
a splendid now method, [ rapidly developed 
Jhts gift. Until, In a Hdlctilniaty short 
time, 3 was able to fact Plant audiences 
— without a trace of sit&ge frisk tt 


Day 


What ZO Mi rtutes a 
TA ill Show Voii 
How to talk before ymir club 
or lodge 

How to address- hoard meet- 
lOfli 

How 10 propoEi: and respond 
la taatl* 

Haw to make a political 
speech 

Haw to tell entertaining sto- 
ries 

How to make aller-dinnar 
speeches 

How to cumreFse interestingly 
How In write better letters 
How to sell more on oils 
How to train jour memory 
Hew 1o enlarge your vocab- 
ulary 

How to overcome stage fright 
Hqw lo develop sell confidence 
Huw to acqiriro a winning 
personality 

How to strengthen your will- 
power and ambition 
How to became * dear, ac- 
curate thinker 

How to drvelop your power of 
concentration 

How to be I he master of any 
situation 


Today i am one of the biggest men In our 
Industry, Scarcity a- meeting or banquet In 
be Id Without my being Linked Co speak. My 
real ability, which was hidden ao long by 
stage fright. Is now retogaiKd by everyone. 
I am a.«kel t,i> conferences, luncheon.? and 
banquets as a popular aftcr-riLnner speaker. 

This amazing training has 
made me lutes a self- confi- 
dent aggressive talker— an 
e a H.y . venmt He con verna- 

tionahst - almost overnight. 


.No matter what work 
you are now doing or what 
may be your station In 
life: tui matter how timid 
and seir-ct:m*eiuus you now 
are when called Upon to 
speak, you enn quickly 
bring cut your cat oral abili- 
ty and become a powerful 
wiicAkcr. Now. through an 
amazing Pew training you 

Cal] C|«il(-klj’ xhupp poUFtR'If 

Into an outstanding IeMIucei- 
lialaiicakcr, able to rtoml nate 
one in An or five thousand. 

In 20 Minutes 
a Day 

This new method Is ro 
delightfully simple and easy 
that you can not full to pro- 
gress rapidly. Illght from 
Lhc start you will iliul that 
It is becoming cottier and 
easier tes cx prists yourself. 
Thousa nds have proved that 
by spending only 2(1 minutes 
a slay in the privacy of their own homes 
they can acquire the ability to speak m> 
BMlly and quickly that they arc amazed at 
tne great Improvement in thrmrtelvcs. 

Send for this Amazing Booklet 

This now method uf training 1* fully de- 
RCvJbcd In a very interesting and inform alive 


booklet which Id now being sent to everyone 
mulling the coupon below. Thin booklet Is 
ealled How to Xvnfk U'JfmtiTf Erfr* H'wrfj. 
In It you arc told how this ticw r easy 
method wilt enable you Su conquer stage 
Tright, self-consciousness., timidity, bftsh.- 
fulness and fear. Not only men who 
have intuit millions but thousands ol others 
have gent tor this buuklef And are unstint- 
ing In their praise ftf It. You arc told how 
y o Li cun bring nut anrt develop your prlee- 
IcKHi "hidden knack" — the natural itlfS with I El 
you —-which will win you advancement In 
pjTHttJun and salary, popularity, Rr>ei|i| star'd- 
lug, power hnd real suc-ress. You ttUi Obtain 
your copy absolutely free by sending the 
coupon. 


Now 

Sent 



ifcf ft WfJJ* 
ttonifttf * it ft 
JhWv /■■' 


NORTH AMERICAN INSTITUTE 
Mj^-Iiipan Avc. 

Dept. 1IS-B Chicago, NEinoi* 


North American rn^iitufu, 

Jtd I Mlchlftiln Avc^ug. 

Dept. IJS-ll, Chicago, ill. 

Please send me FREE and Without 
obligation my copy of your Umpiring 
booklet, Hoir to P'ort [!'jjftrfrr» tt-iih 
n’EJrrf.t, and full Informatlan regarding 
your course in Effective SpeaklnK. 


Name. , . 
Address. 


City. .. . 


.state. 
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THE FEDERAL SCHOO 

71M F E D E R A L SCHOOLS BUILDING 

!■ ^ T ■ 'P 

Federal School of Illustrating 

713Q Federal School i Building, Minneapolis, Minnesota 

Flansft send me free book, "A Road To Bigger Things," 

Nome — 

Age Occupation 

Address — — 


MODERN ART 

PAYS BIG MONEY 

T 

I he amazing demand for art work 
of all kinds is creating hundreds of big-pay 
opportunities every year. Trained artists 
are needed. This is the Age of Color * , . 
of Design . . , of Art In everything. Manu- 
facturers, decorators, publishers ... all are 
seeking men and women with art training. 

Through the Federal School of Illustrating 
many who drudged at small pay have found 
fascinating careers larger incomes. Many 
Federal students are now earning from 
$2500 to $6000 a year . , . others even 
more. 

You can learn at home * - . in your spare 
time * * . the Federal way. Earn while you 
learn . , * most of our students do. The 
Federal Course is for practical artists who 
MUST make good. It aims at dollars and 
cents profit for every student. 

More than fifty famous artists . . . masters 
of modern art . . . contribute exclusive les- 
sons and drawings to the Federal Course. 
They tell you how they create new . , , strik- 
ing , . . clever . , . art work. They give you 
their technical tricks in illustrating, cartoon- 
ing, lettering, designing, etc. 

Test Your Talent Free 

Send for our Free Vocational Test Chart, 
It’s simple to fill out. Our artists judge it 
for you and give you a definite guide to 
your probable talent and earning power in 
art. We will also send you, without charge, 
“A Road To Bigger Things/* giving names 
of the famous Federal instructors , , . show- 
ing where the big money in art is < , . what 
others are making. Get this Book and the 
Test Chart, Write now. 

L of ILLUSTRATING 

MINNEAPOLIS, MINNESOTA 


and Sfcmdflrd Art Test. 
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“There’s one man we’re going to keep” 


**Ed Wilson, there, is one of the most 
ambitious men in the plant. I notice that 
he never fools away his spare time. He 
studies his International Correspondence 
Schools course every chance he gets. 

"It’s been the making of him* too. He 
hasn’t been here nearly so long as Tom 
Downey, who was laid off yesterday, 
but he knows ten times as much about 
this business. 

“I’m going to give him Tom’s job, 
■with a raise in salary. He’s the kind of 
man we want around here/’ 

How do you stand in your shop or 
office? Are you an Ed Wilson or a Tom 


Downey? Are you going up? Or down f, 

No matter where you live, the Inter- 
national Correspondence Schools wdll 
come to you. No matter what your 
handicaps or how small your means, we 
have a plan to meet your circumstances. 
No matter how limited your previous 
education, the simply-written, wonder- 
fully-illustrated L C S. textbooks make 
it easy to learn. 

This is all we ask: Without cost, 
■without obligating yourself in any way, 
put it up to us to prove how w r e can 
help you. Just mark and mail this cou- 
pon for full particulars. 


INTERNATIONAL CORRESPONDENCE SCHOOLS. Ro* 5ASS-F, Scnnitm,, P*ni™. 

'‘The Universal University** 

Without Tin®* of oWiGatlim nn tnf part, jtjfjnv 1 p-rtii I tnp a of jour 48 -pajse Ibuoklet,. "Who Wina ind Why / 1 nod fajj ma 

bow l us aujtifj far the piuiLiuu, or In the buhjeet. Mare wl.uch 1 lutvc marked an Xr 


UusliKsa ■Manaprcmtert 
ilruluslftai MartJgtment 
Personnel Slanajren’.cnt 
Traffic Mnfiaefsn^sit 
Act i’ ant Sine; and €. P. A, 
Coaching 


ji Architect 

;ATi’lilt*:tuntl Draftsman 
Building Fnreraucj 
COIKTfcte Builder 
jrnnlfartor and BuRctor 
' Structural Draftsman 
" Strurtura l Ting Irae r 
Klfctrtral Engineer 
] Electrical Contractor 
J Electric Wiring 
jElwtrie right] rig 
3 Electric Car Running 


BUSIN E $3 TRAIN INO COURSES 

•Coat ArcotifiUng H Business CoTresjH>ndMiW 

lti»kheop[»ir LlSb'iw Card And yijja 

Seenciai-Eal AV'mrfc < Lettering 

_ S pants b □ French FI Stf , rl.t>i'rap^:l3 , and Taping 

B Satesm^iiShip Q English 

Amortising □ Civil Ferric* 


TECHNICAL AND 

] Telegraph EnrSnefir 
1 Telephone W(i:fe 
MOcEitsnlSil Kti-inccr 
IMCdianltfll iJraftansan 
I Machine till jp FiacLtca 
| Toolmaker 
Pnttcrmuakef 
J Civil Engineer 
jSttrreFlng and Mapping: 
IlIrSdjTB Engineer 
]flas Engtno Cf.eratLnj 
I Antonio LULo Work 


INDUSTRIAL COURSES 

o Aria t Ion Engine* 

□ number and. FLeam Fitter 
Plumbing Ins-perior 
Foretnan Plumber 
ITnjtiPE AP'i V™rl1*;l},i>n 
Sheet- Metal Worker 
Steam EnE Irtcer 
'Marino Ensrlnerr 
jllpfrlFetfiiti™ Engineer 
EL B, T^tltona 
TlighvraT Engineer 
jChcmi&try 


Nmm...u 


*.....,£lreet Addmi.. 


I itatl w Mall Clerk 
Mail Carrier 
<ltatk SH-hhiJ SipiucclB 
l Ugh School Subjects 
llluttmtlng □ CarUKKiInu 
I Lumber Dealer 


0 Fhvmirt 

Mining Engineer 
Xavlgaliun □ AssayoP 
Iron and Jilted weaker 
H fertile ( 3 veneer or Ku.pt, 

□ fotlnn Manufacturing 
“ Woolen Manufacturing 
J Agriculture! 

□Fruit Ing 
JI'OUHrr Farming 
j Ma themalieg 
| jBsdin 

I I ■ H rrt- 


City . .Occup at Ion...,,.,, 

If pov rtrttfa In Candida* acml elk. fa coupon. re the Jnfmiaf tonal rnfreapontfenec Brfcopfa CoiwnJfcr**, Limiffif. 


MSfilrrtl , CoiwiTil 
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a Week for 
McCarty 


K"F>[»nr1| MrCiJt* ■.&!*(*}> 
lU vim. M Li-ti , — termer 
SIS “TC-k zfeTk — Jin?r 
orchi*Sm Terwr JSsn^j iit 
caLMnc Shi ws-tlily, 

Extra for 
McCriff 

J. V. McGriff, ICn-uT' 
k jjmvi; In, tlL r | L !■■ V S rj( 

Fi.i M dun ’ ’ 1 and 3 1 1 i V - 
h*» already rand 
Sjt-s jn tpare- 1 ; Ln*. 


CanMakef 
Real Cash 


MrCarty. McGriff 4Dd Abbott 
ji rf! only three out ■_■ T tfti'U u/\(t$ 
of ray students who have made 
more money and friends ttiroURh 
my nmjtzlnjrly simple, tapEd 
iLifthih I of learning to play t-ho 
Tetsor Ho Ei Jo. ftl oat* ot theta 
had never read a note of tourlierl 
a String— hut my clear. lntcr- 
fistl 1 a: instruction li as made 

them top-netefi-cfi Bocinlly atirj 
SmtlifllAliy, NfiW fill rr-nHy to 

do the same thing for YOU1 

Have Friend i. Fun and 
IXTRA MONEY— T-e an* 
at Home In I tel Mon, 

The Tenor Bjvnjolsl (las all the 
Trierids, Jin the in vitalising, an 
the Korxt time!'! he wants, And 
he mages 310 MONEY — 
apure-tJmp or futl-lime. Par- 
ties, dances, entertainmenfft, 
orchcftCriks — all of them want 
the melodious snappy ieill^lc of 
Lhla favorite instrument. YOU 
can cosh-in on such popularity; 
make yourwelf the racist pop- 
ular one In town: put plenty of 
good round doilam into your 

r JCtet tool And you can do H in 
to 3- months' ariflre-tLme Mindy 
at home — actually be playing 
your (Lrat tUhfl Wlltiin the first 
half liouri 

Get thli BIf FREE Book 
iN'oir-Telli How 

"The I'lay-W ay to Popularity 
and Bln Fay' IS trip batik that 
h as started ttnmwuii toward 
popular, proepereua Stvcoesr' 3 1 
brings all the proof and facta 
about my astounding ermine — 

dfM-nbrt ihs woiuLejE^I T-jin,r Tim,.,, 
>r,'i iiurfi" I you— diiin-a bom - y U 

too oar, tuvF EDO n [rtGdJi, fun and: 
a X TJIA CASH thii ,-□,*• way. tint 
Ihli He tvi't; t-.-j uJ.if4E»’ii-i. 

Iton't pill 1 1 nfl 1 . <1 >r ( '4 dalay. d,« 

eouivn o) 


$zo 

TENOR BANJO 

Complete Outfit and 
PkeiiofrtpJi Record! 
Come with mat Lenon 

The same day [ receive your 
”0. K." — telling me that you 
want to get In line quick fur 
Koud limes and pOocf pay— I'll 
(lend you at no extra cost this 
Splendid. prOfctral’ mal clue, full- 
tnme Tcm>r Banjo worth 
Complete Outfit of pick, tuner, 
strings; Oftlivllme Chart: rapid 
progress and Instructions 

— and DfmonstTiiliort /‘hoi \o- 
orapli Record/! of every selection 

■ n lO MUTift, ■ hClWtri.f JruU ‘iKIu^ily llOlW 
[ -.1 rilvy **(S blit*. i'ii-r !■ I irnr. jV.i InJil, 
fcOil i'jiU pd ^i'! irinE nr pl r . i i.' L , 

T*ul /o-rt — d^jiy, Lmldn'Lnj! E>*-E th* 

FREE thick Aral — *, ! tJm /Mitt 

fend i-uUfMji niii!.' 



■Sign" Send/ 


A* F. Blech. President 

WEW YORK ACADEMY OF MUSIC 

St«dlo 1070, 100 Fifth Avnun, 

Niw York City, 

PleftSe Head me FREE Bouh n-n Tonne 
Banjo SuCtEfts "The I’lay-lVay to 
Popularity and Bis- l'ay." 


Name. 


-Address. 


.a 


\ FREE BOOKS of 
BUSINESS HELPS 


We publish over UflO Home Bludy Books, each a co-mplete 
trnuti.se of its subject . We J iu ve i>n.c or more for you. Books on 

□ Commercial Art □ Decoration 

L' Lettering □ Automobiles 

□ Advertising □ Battery Work 

□ Sign Making □ Electricity 

□ Radio □ Carpentry 

□ Aviation D Bwlfdlng 

□ Painting □ Contracting 

□ Silk Screen Process C Sheet Metal Work 

and! many other nubjccte. All fully LiesrribiKl in, our FREE 
CATALOG. Check tbo subjects ill which yon me interested 
nod write today. 


FREDERICK J. DRAKE & CO., Publishers 

Room SOS— 179 No. Michigan Blvd, Chicago 

Drake books are for sale In all book Stores. 


YOUR FUTURE ASSURED 

Now is the time to £afefiuard yourulf 
againp,t Huch psTifadn of depression ns the 
present Many good, profitable tradm 
ure not mbjfci to hurd times of flaek 
NKisona— trades rueetiiijt everyday humnn 
neeilfl, such ita Muehuuicul Dentistry, 
Your uge,. cin-uiustein« h or Jnrtc of e*pfe 
rknee nueil not stop you. The way ia 
open to you. A helpful booklet. "Choosing 
ft Trade, '' will be sent you without cost. Your copy 3a waiting. 
Simply psk for Hulletm. 2. 

BODEE INSTITUTE, 1755 Broadway, N. Y. 

1302 N. Brood St., Philadelphia Court St„ Brooklyn 



Vnu r.^h ItlTii hy emr modetD aurt srijlnil iviten 
ii'S irastructiDn ctctv rare 4l llie w.n t-.ti RtplHng 
Trade al lloiri* amid Ot hriTM c I' ,i i‘. :.i a sJii'iy. 
You tail '•am isi^ney while l^ijriinif ai>I 9SLUc4 q 
well paving poSitian ur iian in t>u ilHSVc, jllrf ceoi- 
pkllfli hjli t 4gmw at |mtnKi1«B, w.vtcb 

pfp.iifrrs 2rt alw.iv-. Its demand and earn I r tana 
(■Til to per wee k. I'fl-r pno-tietildrl apply tn the 
Win nntln School *f Witch RtpUriai 
»• Mimh mu. MILWAUKEE. VIII, 




B E 


JIN ARTIST 

X. 


WE CAN TEACH 
YOU DRAWING in 
vour own home during your 
* pare time, Twenty -ll¥a y en fs Of 
iurcESfdul teaching pri)Vt>:CHir ohlllly. 

ATtHtP rF^iT* lufrulniia. 

Writ* Tv4my hr ATI B MN 

SCHODlf'APPUED AKT 

ROO^ NO, 2 aMTLECUEKMKH. 



Write for my free book "Mtilard^ Advanced 
Natural Cufttetlve Course 1 ' and a free copy of 
ray speech magarine. 10,000 eases successfully treated^ 
Est. 24 yean. Largest school for stararatrera in world. 
MilLsrd W tA NurntirSpe'^. 2317 MHlird Blrj,, Mif»wk^ W, f . 


BE an OIL EXPERT! 

Trained ieolOflUti, driliCrt, reflnen. Fflfeinen ft re at 4 pre- 
mium l New, caay, practical way to learn at home in (spare time I 
IfVt/ir Tuft n\i! FURR Boot! 

PETROLEUM EKGiKEEUINS UK|VEH5ltV, Dtpl. 22T, FORT WgVHE IKD. 



W. iji-irkl p 
tenth, you by !*■□ ■!, ut 
nt H-hoot, id ,parn tini&. hnnr, 
itmui d'liiidil Uif tuUir' Tntorv 

PlOni W'tli CMfewi a nd rnr-rt- '-*1 whooL 
EARN (50 TO «00 WEEKLY 
M'.l hn-irw'-flUidy ehnil'iif- biDSA 
, H 7.000 |r bil biiTzItirn in ijir j^iT. I '.-I- :i V A Ap 'w ,. 
h V i' 11 - J-: '■ It, d nhsiv i4rd . Crn^rncd. U C.-^Titt*: 

I ! j j:!i.i whlh taking cmjrDt. 1 " Writo fw cciriphta 

inPnraitLlbh. 

DETROIT SCHOOL OF LETTEHINU 
104 Sllwrum Hw. tn :*;y5i D.trgJi. Mitts, 
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500,000 

VOLTS 

“Artificial iLglilnir?” be- 
\ njf developed I n C OY N E 
School. Spa rk of 500 .000 
volts is shown jumping 
JO inches. This pijranrit: 
Tesla coil ts the same as 
that used by Stein metz, 
absolutely harmless, be- 
cause of high frequency. 


LEARN ELECTRICITY 

Without Books or Lessons 

in IZ Weeks 


By Actual Worli ' In the GREAT SHOPS of COYNE 



Anyone who can see arid under- 
stand the English Language can 
master Electricity In SO days. 1 
teach you with the most complete 
outlay of electrical apparatus 
ever assembled in any school — 30- 
foot control hoar d— 2-story tr an s- 
mitting stations“skeleton 
houses, huge motors of all kinds 
— dynamos — sub-stations — auto- 
mobiles — switchboards. In one department we 
generate enough electricity to supply a email cityl 


No Books "No Lessons "No Classes 

ENTER ANYTIME. Experts teach you without 
books or classes. They guide yon every step of the 

way with individual attention. You do the actual work on real 
ful l-«ize machinery inf nil operation. Take motors for instance. 
Instead of learning from books and cherts— you actual ly build 
motors. You can’t help but know *11 about them. Anyone can 
learn this fascinating way. 

No Experience Necessary 

That's how m y methods rnak e men m &h ter eleetri e i ty in 12 won- 
derful WWk S. Y OU don 1 1 need experience — Coy n e training starts 
from the very beginning, Ycu don’t need advanced education 
— you learn by doing. Age is no Handicap — Coy no students 
range front 16 to 40; 

Triple Your Earning Power 

I don't need to tell you about the opportunities in Electricity. 
They are too many and too amarine to mention. Ordinary jobs 
run from f&3— fc?£— fl&3 a week. And Coyne training leads to 
the biggest positions. 

rAVUF ELECTRICAL 

LUI NL school 

E C. LEWIS, PmUn * — UTAJU5H1D t&M 

500 S. Paulina St, Dept. BO- 71 , Chicago 


Many Coyne men are making up to $600 a month. 
Demand for Cojme men often exceeds the supply. 
Our Employment Bureau secures dozens of positions weekly. 

EARN WHILE YOU LEARN 

We help many students to secure part-time jobs to 
earn a good partof living expenses while learning. 

RAILROAD FARE to Chicago Allowed 

Right now I am including railroad fare to Chi- 
cago and complete courses in Radio, Aviation, and 
Automotive Electricity without extra charge. 

Ail Details Sent Free 



This school is 30 years old— Coyne training is tested 

“proven beyond all doubt— endorsed by 
cite tric&J f nduotry .You cn n find out every- 
thin# absolutely free. Simply mail the 
coupon and let me no ml you the bi#, free 
Coyne book of 1W photograpHa— facta — 
j oba — salaries —op portu r i tice. See what 

C^ynrt tp(iinl'n|r run drt fof yod in ju*t 

00 days! This doce nut obligate you. 

So act at once. Just mail eou pon. 

Get this Free Book 


Ha Ca LEWIS, Fmi Idmut 

COYNE ELECTRICAL SCHOOL, Dqrt BO-7* 

5»s. Fanllna St*, Chietg«, U). 

bi'iir Mr, Lewis: 

Without obligation Mini me jesr Wk free ni>rt nil dctaili 

of Railroad Fare to Chita itg. Pm uuploynrM yarvtte. Hudio 
Aviation and Automotive Electrical Coarsen you are including 
*m3 haif many ‘ ' wJm whiJ# Jwnhm." 

Name 

Address 



..... A « ■ -B. i ■ . A A A A I . . . ■ r i A 
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Let 

RCA Institutes 

Start Von oil tlie road to 


SUCCESS 

ft. RADIO 


ItADIO needs you * . * That's 
* ■ wh y the entire Radio indus.* 
try is calling for trained men . . . 
That' 5 why thou sands of m en wh Q 
an swt r c d these advcrtisqnien ts a n; 
now corning from $^,iX)0acid up a 
year. Manufacturers, broadcasting 
Eta lions, aviation and radio are 
now eaxerly leeking trained RCA 
Institutes men . . . Never before 
was there an opportunity like this 
in Radio. 

This Is the Only Cour.se Sponsored 
by f tar Rodin Corporation 
of America 

The RCA Institute** Home Labt>? 
r.iLury Training Course enable* 
you to learn Radio in your spare 
time . In on ly a n hour a. day, you can 
obtain a thorough* practical edu- 
earion. in Radio ... You study 
right at RCA, the world's largest 
Radio organ iiation. Yen* learn 
Radio by actual experience with 
the ran n rkabl e outl n y of ,-ipporurm 
given to every Student. That'tf 
why every graduate of RCA In* 
stituics has the experience^ the 
ability and the confidence to hold 
a worthwhile Radio job. 



drni Inspector* 
$1900 to $4000 
a Year* 



OpCT' 
ntors IlfitXf to 
$4800 a YeiJr, 


Graduate of RCA Institutes Find If EaJter Uf Get Good Job* 
SEND FDR THIS FREE BOOK , , , Read about these prac- 
tical RCA methods of training char; have prepared hundreds of 
men for success in Radio. Everything you want to know about 
the opportunities in radio. Forty fascinating pages, packed with 
pictures and descriptions of the brilliant opportunities in this 
WO rid -wide profession, RCA Institutes will back you up to the 
limit. Our catalogue is yours, free . . . SEND FOR IT TODAY [ 


RCA INSTITUTES, INC. 

A Division of l he 
Radio Corporation of America 


dip 
this 
Conpon 
iVorr S 


RCA [theciucxs. Int„ Dept, P.M.y 

75 Vanck St., New York, N. Y. 

Gentlemen i Please send me your FREE 
4o page bonk which Illustrates the oppor- 
tunities in Radio and dera-ihe* ynut hums 
Laboratory method of mscrucuan, 

.3FTB f l\P(t<Uf i’ri'Hh - .......... 

Stiffs .... 

Ori'UlMJ 1 ™., .. 




you pledge 

yourself to secrecy 
we will teach you 
the secrets of 

real professional 



$250 to SIOOO a Month 

For the first time in the history of Magic the 
age-old sacredly guarded secrets ol the Mystic 
Art are being revealed. Now at last you can, 
learn to be a Real Professional Magician. 
Ye&, and you can Learn this wonderful art easily and 
quickly AT HOME, You are taught the guarded set rtis 
of the Maffic Profession. But before you study, you 
must sign Magician's Solemn Pledge of Secrecy. 

WRITE Send * * r Betafls! 

Send tod ay for free literature telb 
ingat! about amazing NEW Course in Magic. Get our 
Low Prices, Easy Terms, Write today stating your age. 

Tarbell System, Inc., Dipt B-m 

lftft Sundyildc Ave, t Chicago, VII. 


WORLD 

NEEDS 


PLUMBERS 

Old style plu mbei* #re fading like the hor*e &nd bug*- 
ay. The w-ftrld dejnamf* modern. Plumbing a (id Skilled 
Tnined M*chuaki to doit Unit tnited T swift growin k 

field. MikalSO lo(l(HJ*w*fekar tUrlown Wetnui 

JOB quick. Learn in 8 ta 12 WEEKS to 4o any job mth 
»k-M »nd science. Need no previous experience. Strictly 
too tu*i-njf*jf sttm. Opportunity knock*. IniBtigib W»| 
-imiiiny offer-dow tuition. World's greatest school. 

Weft*— 

UNIVERSAL PLUMBING SCHOOL 

2130 T roast Awe. Kansas City. Mo, 


AVIATION U Ol? 17 
Information JT It XL Hi 



| 0i TP» *»** *t(f Ml 

MrgiiP«koh>*t». Fl.i »#l ibl4 tt* rrt ■ ht 


‘n j Ll-ru 1 , f--. fft r d I r, f Ihft 

ion g(nrtu«rtiii i 

i dm*. i n -q Lfh-I II v . 


i nfta OHtl ,nt 

new .. >WM fat, l^m», Juftaf llllrt Urn*, t* 41*4111 T. Ournialmk 
“D^vlvilliit In 1*4 tridiutflf" il>6 Mitt iMf HT ]4 d Iniftir t| «n4|. 

AMERICAN SCHOOL OF AVIATION 

Ittl Michigan At*, Dept. 115 -tt CHICAGO 


con POSITIONS 

05 TO *75 WEEKLY 


{ ) t\y. Mail Clerk 


) Ste&u-Ty pii*t 

> Im ml pra n r i niipt! etui | 

I BeAmfftres? 

) Auditor 
1 F5teitt*--4eeroEary 
) U, a, Tiordcr Patrol 

> Cnauflcur-CAITJe-r 
I wuchmin 
} Skilled I Jt borer 

> PQutmtBKS 

i J Typist 

07.MBNT TtiSTRIJCTTOW BORKAU. HI Arcad* 

Md*.. LM I!*. Kn K. iliJ m-. I’RKH pp.rtl.:QllLr* 1 t<JW 

To Oo*lir^ f« BMllinn, mo.rfc„i "TC''. JSUmHm kIm*- 
tk™. ©BfK.l-btl n.1Ufl?. ALL SUNT PBKfc.a 


) prohibition Agent 

. ) K F [i. Carrier 

■ ) SpcelAl A'-'fnt 
[Oustpiria lif‘..pect.i>r> 

, 5 City Mall Currier 

■ ) Me*t inspector 

: I p. o. Cterk 

( ) Fite Clerk 
( i General Clerk 
i > Matron 


NAME. . . , 

■ ADDRESS. 
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‘ 1 

J t Jy £ ^ioo ,,, ' pr ^n r.. 

r ee ri hi 1 '' ^4 \ 7 L-?; I 

ssas^i^ J 


We hrffeplftP&l machln- 
Jfik. cariwu iw?. masons, 
pi li m 1 MW, ral [road men, 
rtilLat f lorkF!. f anncrsn ad 
even H&banRni Id Qua 
1 3 fieri i UK Job ft U IHJlT 
tliw |tfan. MailooupaB 
far details Of our 
r«m*rkable erfer, / ' 
J S' 


Who Work With Their Hands 

Make the Best 

DRAFTSMEN 


*-and we’ll back them with this 
EMPLOYMENT CONTRACT 

We are looking for more ambitious young fellows with factory, 
building-trade or any other kind of mechanical experience to 
prepare for and help place in well-paid Drafting positions. 
Such men t we find, are unusually successful as Draftsmen, be- 
cause they know how things are done, and that's a priceless 
asset to the man who makes the blueprint plans. Get in touch 
with me and I'll tell you how you can cash 
in on your entire past mechanical experience. 

Drafting Is Logically Your Next Move! 

Of course? you rvuljiio the biggest handicap to 
mechanical work ia that you're Ilmttt-d in 
earning capacity to th*r output of your two 
hands, as lonp? as you live. Even the skilled 
mechanic earning to a week has 

reached his limit. He can never earn more 
and when be gets old he will earn less. So 3 
don't blame any man for wanting to get 
away from this future teas outlook. For want- 
ing - to get into something where be can use 
his lieu ri as well as his hands— where he will 
bo paid for what he know*, instead of only 
for what he iImch . . . You know enough about 
blueprints to Understand that PLANS govern 
every move In factory arid conn tract Ion job. 

The Draftsman who makes them ia several 
Jumps ahead of the workman who follows 
them. And bo I want you to know that 
DRAFTING 1 ia a logical, natural PROMO- 
TION from mHchanical and building: work — 
better-paid, more interesting— juat the kind 
of work yoU T d enjoy doing. 

Get Our NO-RISK PLAN 

The t-n a fine Drift In £ Jab for mi— is easier than you 
think. It takes no "irUstle t-iileftt" Or itl^aiaet-dl education. 
Thousands or men □& smarter ttuni yOU. with no more edura- 
tluft or *bUL(y. have ieartled It quickly and you can, ton. 
With ihe ra-ewr«Moii or some of the hi meet employer* and 
ensri fliers In the tl. S-, wi> here worked out a plan to prepare 
you for Drift! It# work In Four spare time at home — then tn 
help you pet n line position When you're Vttfy hair wny through 
the course. Moll the coupon ana we'll be glad to ted yon all 
About tills I IfeL lint 1 chance. 

THE AMERICAN SCHOOL 

Depl. DB- 47 , Orexel Aro. And S-Bth St., Chicago, III. 


F T hovp obtkiDwE a 
position eo a junior 
a ref tern a n * ith Iha 
MiumeOH E-Hale*; 

and so far E 
like the work real 
Weil. 1 appreciate 
^ouritidn olnjiia- 

i nr. thiti rjEinitiijn 
verv xn ncu . ’ 1 
M. N. FiarrlialVt 

Muttci,e . 3 T>r| ._ 


38-Page Drafting Book — FREE 

Trlls how tass Pruning is to k^m — hew inuT- 

cstinff tbe work is — what mmaj-kaUi: nppnrt an Hies 
ar<,- ojM-n for l teal r.^imcn rljrln now. Mall coupon 
fnr a copy — without cost or obligation, 


AMERICAS SCHOOL. Di pl. Ufl-tr. DrvXtl 
A vo. & 5Sth fit,. Chicago, III. 
ritafle t.c i i mo, without or obligation, 
about your train Lag anc) employ menl service 
lb line marked X below. 

□ DRAFTING 

□ Architecture □ Civil Engineering 

U Building Q Aute Engineering 

□ Electrical Engineering 
n Business Management 
n Accounting 

!“| Mechanical Engineering 

□ Shop Superintendent 

LJ Fonmamhip 

□ High School In 7 run 

□ Structural Steel 


Name. 


SL NO. 

City 

A*B 


.Ptalr. 


OctcDftllon. 
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Play all the lalett 
jwst os the Hawaiian a dot 

Have gaod times aplenty! 


a m o — * 
fricu.d> — for- 
tune! PJay t!io 

Hawaiian 

Guitar! 


Native Hawaiian 
expert directs yen 

Yon pet etpeft Instruction dl- 
teeted hy * world- Famous player 
and teacher, *rTo r. WnUcr 
KaLomoKU. He quickly reveals 

m ymj t : . r. pccrvta of this faif- 

cinwting Instrument. 

Only 4 Motion* 

tblburn. Then you 
can u-Eay any music 
—popular 4umna. 
classical, old' time 
mcloiiEcg,. native 
Hawaiian aira — or 
real jnzi r You'll 
Bever be icuspau-mo 
nrtEr yon learn tba 
Hawaiian Guitar. 


ifam at home 
in spare time 

Study In spare time at homo. 
Even rr you don't know & cole 
our method I* ao Rlffipte, plain 
andean, you begin a piece your 
1'i iv- r. l^*aon , I n bait nu hour you 
can play It! 

Parafreuptay 

We make it easy 
lor v f>U ■ Start wit ti 
Rmall nrst payment 
—then pay while 
learning. Gosteonly 
tew cent a per Ecafon.. 

You only pay tho 
coat of instruction 
— we furnish every- 
thing. 


Complete 
C ourie 

52 lesuooa. Nothing 
omitted. Pictures 
explain every move. 
You am sure tb 
loam — what we can 
do for others wo 
can do for you. 
Over 50.000 suc- 
cessful students. 



CS HAWAIIAN GUITAR 

CI V E K "5T 

- -With pcnuTfw spaJ prain Fabrikoul Coi'ft 
plete playing outfit. Reliable reUiie 
fl8 to 320 for a similar instrument 
outfit without the fine F&brlkoid Case, 
which atone is valued at S3.5G. 

TENOR BANJO 

The same thorough instruct. loo on the 
Tenor Banjo, Violin, d'lpie. Tenor 
Guitar, Ukulele, HanJo UkuleiH — 
well known fiiatnictom. Wrtse Jot 
Alii lnfcrmatiuiL. 

FIRST HAWAIIAN 

CONSERVATORY of MUSIC, Inc* 

tth h«f. ModWkrth BUf, 

DHl- T4B , Nn Ydih, 

A 44 4 r'n'T.?|-Lin- J.-'rt.ic f.’njq, 

i)u Lawt J-h-c .’(..lir 6f _Vku fori 

Nation, vl llaso* -Study Council 


Seod This Coupon tor Liberal Otter I 


FIRST HAWAIIAN CONSERVATORY Of MUSIC. Inc. 

*tft flwr, Woblwbrth Side,. P4PC.749 .Khw Ybrk, N.Y. 

Plcaas mall full InJbfiuslifm abnui your 5!i-]ctaoa Hawaiian 
Guitar Course. I iun pot obliged to enroll uuIcmu I want to. 


Marne- 


Arldrc.vn. 


City 


-State. 





lirfflii Today -WHtfi r«f FtlKf-l Dook, I can 
mil ko it L' iii --! pen m n n f if > ,f i-u ai 

tanns -ffuTliir Kwire I'-r't'. KthtTn* my I I 

p a tt uoo a i o a*= Dm« * *44*1 f: 

f’-nniTi pii-., 5-11 jl ■p-i’arfjrrtl *iw| 

Is flFe lunr jiAKrm ma-Mi^vd | t « , .‘i 'n-in “■ * T»- I 
tijr 1 T-i in |i4 viLBrRC*itt P if lMi! - da"i>t wilL 

tw plriiinllT vriciru fin e i-j.rd 

linrlirW # *- L 1 7 1 £1 111 | .IT |>‘ IS ! VI” tf « I !" B | ]r h'l'ij n 


$ioo to $soo yssitfw 

DO TOO LIKE TO DRAW? 

E'lly It on'K Famous Cartoon Honk V\ ILITe&eh 
Y -uu A Si m pie ■ -Com pletb— 1 nte rest I Eg t ’ourse 
in Cant oo rung, consist ing of 30 lesson* Illus- 
trated with over 3(HJ -arlf!! cal drawings hy bhc 
of Am erica'* faus-nda cartaonJatB. No better 
Course stany price. Sent post paid any place 
on earth for only $1. 

Ratizfaftla-n fiitaranlted, 

BILLY MON'S CARTOON STUDIO, 

P. O. fcm WO 'Pi HOLIYWOOD. Caur, 


Bliss Electrical School 

pedal Technical School 

, cohiprfhcnkive cNJurHH in Theoretical 
unit! Praatiubl Klot-tricity, 

ELECTRICAL 

men with training are in demftnd. Since 1S93 this 
sc. 1 hi hi I hit* been t mining men of ambition and limited 
tiino fur the electrical industries. Thorough course 

in Eleclrie&l 

ENGINEERING 

flutriu flTkduati.'fi to secure good posiuons mid promo- 
tions. Mathematics and Mechanical Previn*, sinuents 
e- instruct (UbU/rri. In.- rail wiring and teat eleetrJe.il ma- 
emuery, Hi^Lilar cuianoj.' designed to he completed In 
one eelleg# year- Thoroughly equipped nre-pruof 
dorimtyrlPH-. dlnlnr-tioir, laboratories. 
Bhops. THIRTY-StVEN YEARS* 
EiEcc<ra<ful Fxpprlenee aaaurea you 
TnaxliiHiin ir-.i nliiir lu minimum time. 
Cattlq, 

BLISS 

ELECTRICAL SCHOOL 
117 Take mi Ays. Washington, P. C, 


Mail 


I T each 


foa can bt quickly cured, if you 




Send 10 cents for 288 -page book on 
Stammering and Stuttering. “Its 
Cause and Cure - 11 It tells how I 


cured myself after stammering 20 yrs. B. N, 
Cogue,, 11131 Cogue Bldg^ U 47 N- Olinois St, [pdknrpgfo. 


Every Family should «m this /Y«™t ( Greatest 

ENCYCLOPAEDIA BRITANNIC A 

IFVlre /or FREE Booklet 

THE ENCYCLOPAEDIA ItRlTANNICA, Inc* 

342 MrcHhoji Are., New Turk City 



Vv> liKirh y-na *1 H»me hy wall Id mmut aird#, Anf* 

mi,!, Tan f iiC* ranrt Sftlka Hugh, ilc (1 'ili-lif, 

my hUIbT. KAo-iUr, -TcUi^kl IruCned fciV WSIJUIH 
btiyB.Tlhnn>Fti'»liil1> IDter«nUnc hr* fu»: i|UiiiL'iS' hycopato 
fc-mi' nsul df-n hflouOful art. M-Ott ^i e t-'yojll* frirm 
•Vparr TVm* Snt 1 1 -■•31 Spnimfiu and ifoa«I>Rff/«4' w««i 
Cf.-jp D nn L_ 1 1 1 u-.olc ti-llirifi n.|] [)-jw 

* ^ M y iu 1 .‘urn tuiuLurii: «*!ai P'r** if yuu 

■Lain y.-.up A 0 V . , tmnd iQdjy. Vnu will 1*v ddlvbVd. 

B 337 Eiwpcd eid>. 

QW4H4, ME 9. 


fiflfiWesteni Scbod flfTaisideniiy 
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|IE> you notice how he tracked out that com- 
mand? And did you see how quickly it was 
obeyed? You don’t have to ask why, either. 

Just take a look at those immense broad shoulders.; that 
great chest; those shapely hips and slim, muscled waist. Get 
the swi ft* ready poise of those legs " the quick, vs bran t power 
of those wrists, Here's a man you know Can do things, not 
just talk about them. He's 0 human dynamo. Health, 
strength* speed* clear thinking are his. He's a leader in, 
everything he does. 

In Just 3 Months He Did It 

He wasn’t born with that superb body. Only 3 short 
months ago he was about as pitiful * specimen of manhood 
as ever walked the earth. He "couldn't lift a feather/' 
and St the end of the day he Was almost too tired to drag 
himself home. The men in his office used to laugh at his 
poor attempts to keep pace with them. But he learned the 
accrct Of scientific muscle-building --of gaining tremendous 
Strength in a hurry- -and look at him now. He's just one 
of the 1 00*009 men I have rebuilt in the last 1 9 years. 

You Can Be I4ke Him 

Folks call me the Muscle- Builder. Foe years I've been 
taking wcok, worn-out men from all over the world and 
making them into forceful, aggressive leaders. Rankers, 
lawyers, plumbers or clerks — mare than a hundred thou- 
sand of them have been turned out of my muscle factory 
with new health and strength to light this world's battles. 

15 Minutes a Day Is All I Ask 

My system is simple and easy, but it certainly gets re- 
sults. Just IS minutes with me each day* and you'll begin 
to notice the difference in a Week. And in ji4t 30 days I 
£ i jn r a n i ae to put one whole inch of real muscle on each 
of your arms* and two full inches across your chest. 

Remember, / ^tjara jitee it, not just promise it. If you 
follow directions, that muscle is bound to be there. 

But that isn't all I do in 3d days. Your neck will begin 
to broaden — your legs grow shapely and strong. Inside 
and out you'll feel and act like a new man. YoUr eyes Will 
regain that sparkle a healthy, happy boy has. You’ll 
find it easier to think, and think clearly. 

But stay with me just 60 days more* and then I'll be satisfied with the sort of man 1 am building up to fight his way through 
to health, success and happiness. 


EARLE UEDERMAN, The Muscle Builder 

Author of " Mii-a-Ie Building,*' "Science of Wrestling nod 
Jiu Jit sti." "Secrets of Strength," ri Here's Health" 
"fridurartet," £rc. 


I’ll Improve Your Appearance, Too 



Just Step Up ifl front Of your mirror at the end Of those SO days and take a good look at that handsome, erect figure before you* 
Was it worth while? I'll say it was. Stride down the street and notice the attention you get now. Remember how nobody 
even alii Deed at you before? Those great* muscled arms; those steel -like wrists; those broad shoulders end shapely waist — 
only the aggressive up-and-coming man can be like that. 

Think what those 3 short months can mean to you. The right to enjoy life to the fuEl — more friends — sweethearts — heuJth — 
happiness— the difference between success and failure. Write today* let me show you what I have done for others, and what 
I can do for you. ___ j*. 


Send For My New 
64 Page Book 


Do you get that? Jt T a free, r 
I don't ask a cent. It's lyOUra 

with my compliments. Take It and read it. It’s the peppiest 
piece of literature you ever flashed your eyes on. And 45 full- 
page photos of myself and some of my numerous prise- 
winning pupils. This is the finest collection of strong men 
ever assembled into one book — look them over — doctors, 
lawyers, merchants* mechanics, and every line of trade you 
can think of. I swear you’ll never Jet this book get out of 
your hands again. And just think—you're getting it for 
nothing. Don’t hesitate — no strings attached to it. Grab it. 

Take your pen or pencil and hll out the coupon, or even 
your name and address on a postal will do — do it now, before 
you turn this page. 


EARLE L1EDEKMAN, 

Dept. 2007 , 30 $ Broadway, New York City f 

jD^ar 5 j>.- — P Tease send me absolutely free and I 
without any obligation, on my port whatsoever, a . 
copy of your latest book, "Muscular Development.*' \ 
(.Please write or prin t plainly ,) , 


Name 


Street Ai.l dress 


EARLE LIEDERMAN 

Dept* 2007 1 30$ Broadway, New T«ffc City 


i?: 


State 
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SHOWCARD 

LETTERING 



Here is the very ctmr^ you need if you want to get a goal 
paying position as a Show Card Letierer or Sign Letterer. of 
have a busanr^ of your own. This course is complete aM 
practical, arranged to meet the needs of the slikleut who studies 
at home. . . 

H. L„ Wood, a clerk, made 1 more than 5700 -r on the side' 
before he had completed his course and also won $125 in prizes,, 
I-larry William Lord writes that he has more than doubled his 
salary as a result of studying this L C. S. course in spare time* 

There is no doubt that Show Card Lettering and Sign Letter- 
ing offer a real ooport unity to ambitious men and women* 
Ju.it mark, and mail the coupon and we'll gladly send ymi a 
booklet telling ah about the !. C. S. con no in Show Cara 
Lettering,, or any other subject in which you are interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

Sti* S&&0-F. Scran ttn, Fefifla, 

Without rest or obllgiitlon, pJeftSs eCnd W a copy at your track-- 
let. “Who Wins and Why, 1 ' and run particulars about ilia mim 
before which I have marked X In the list briuWf . 

B I SHOW CARO LETTERING 
RATING □CARTOONING 


Bus I nets Mu n* g* went 
i rodU£irf &3 Management 
Perajiinel Managi-mtut 
I Truffle Mina v, cmchi 
I Aceountlnjr *nd 

C. P. A. (.'rattling 
I Cost Accounting 
I Monk keeps ng 
I Secretarial Work 
I Sulcsmaniiblp 


Advertising 

BuirtheSi CnTfOTMiilenca 
stenography and Typing 
English □ Civil St^VlC* 
Hallway Mall Clark 
, Mail Carrier 
! Common Scliofil Subjects 
riitffh Schfrai suujeeta 
Lumber DciS?r 
! Spanish □ French 


TECHNICAL AND INDUSTRIAL COURSES 


Architect 

Arehllectural Draftsman 
Hulhllng Foreman 
Concrete Bulkier 
Contractor and Builder 
Structural l>raftsman 
Structural Saelettr 
Electrical Engineer 
Eleoirlrel Cm tractor 
ElOfitrls Wiring 
L 7 l«lrle LlRhllnff 
Electric Car Running 
Telegraph Englrtfeer 

1 Telephone Work 
Mechanical Em;! nerr 
Mechanical [Jmftsmari 
! Machine Shop Prae-tica 
Tool maker 
iPatlemm^ltcr 
Civil Engineer 
1 Surveying and Mapping 
f Bridge Bylnnf 
)Oaa Enel ho Olierstllljf 


Automobile Work 
Airplane Engines 
I’lumbflr and Ste-mi Fitter 
Plurablnjc mspeelar 
Fttchtun Plumber 
Heating and VenlilatluEl 
Sheet- Metal Worker 
Steam Engineer 
Marine Engineer 
„ Eofrttoratlun Krifllneat 
R, R- Positions 
Highway Engineer 
ailsiiju" ting incur 
Pharmacy 
ptiemialTy 

Tran and Steel Worker 
Textile Overseer nr supt 
NariCHlh™ □ Ajsayer 
Cotton ManufiLrlurJnu 
Woolen MUndTantllririff 
lAfcrlcutluri' □ Fruit Growing 
Ipaultry Farming 
Mathematics □ Radio 


Naina 

Addm 
City 


j • b b ■ ■ - . i 


.State. 


OccupntUm - — ........ ., + ~™ 

// y.vw rrairfr in s-iitd fftta eflupfut fe fHfprnoficncil 

Cwrapofidairce iSchwlt Canadian, Limited t Al&ntr&itl, Canada 




LEARN 
BY DOING 

Every phase of all 
branches of 

ELECTRICITY 

taught by 

Actual Practice 

In one erf America's foremost 
hiring 


Electricity 
for /iitiomoeircr, Aeroplane* 
and Marine Engine a 

Individual Instruction 
Start Any Day 

Write fur FREE h-t-p-age catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


44 West ITth Street , New York City 




Ultra- 
modern 

Piano 

Jm taught by mall. Note Of ear. Paey rapid 
lesaooa for adult beginnera. Also Seth-inattuc- 
tion system for advanced pianists. Le&rn 358 
jifiss Stoles, 070 Ja 2 E Breaks, hundreds 
Trick Endings, Hot Rhythms, Sock, Stomp 
and Dirt Effects: Symphonic and Wicked 
Harm on y in intent Radio and Record Btyle, 
Write for Free Booklet. 

■merman run KHiiEii, mi ». niimi si,. t» fapiB. Carr. 



|S1|1L f 1 ire*l«r croortunitiw nu* tSVa «y *r 

fora. cflcpvraliwn am li iLiijnj 

ff flaaKsa !•'■ men with legali irnining. E»ro 

Vp W 5 5,000 tv $ 1 0 , 00-0 Annually 

“*^1^35-1, W.« iru-di- step Ilf ntep. Tmi ,«n tealn at 

^TStsSSr b- EM Jurinip Hpar* Cttti?, IlioiEtnF vf t-t., B. Gtm- 

le-mfd . ■: *-. -• ; - r;; I komI-uMm tf> Ti'CFT McCi'ffli Wf tho tTnitfli 

SUrtes. Wt- fUEhbt* nil toa-t Mbitvi. liwlijjkig ttiurtnnn-voInBia 
Jjiia Li : :irjicv. L [ apw JC cof «*r miuhln fl-wa Law 
-I !. I ' Hi! M l- • s -i- sji eilKE. Send Tor them NOW. 

L* b-i I !- Extension UiHvtriltt, B*pl. Ts 4 -L,t hitago 


Wonderiyl. ngw device, guides your hand: coutmIh your writing In a 
lewdays. Ifilg lmprovenieUt In three tinurfl. No laUurra. Coirpl"*^ 
outline FREE. Write C, J. OrmeDt. Debt. 34. St. LOuJfl. Mo. 
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City , = 

Age J 


They Laughed When 
I Mailed This Coupon 

„But ft Brought Me The Book That Showed Me 
How to Make *10,000 a Tear! 


A . v ( sulked u|j to flic jjiflil |>os, Joe n li lift'd Ed and winked 
jMfc hruftdly for my benefit. 

■J- A. he hissed in a ioud »Eajtc-w hisper . "Tliisispoioif 

to bit the big: turning [mint in Frank Parker > 1 1 f He-'h writing 

for a book that tej|B Jio-w to got e c* tan saJeflnrmnship, pretty 

tioon lie’ll be earning SO much Lhut he ’] 3 Pinko the rest of u^i 
look like pikers! 1 " 

Ed snickered. 

° Won’t it be rrmnr3!: ,r he izrimml, "Now he con rjuit punch- 
ing time-cloeba and euting 411-cent lunches." He raised hi- 
voice. "Drop rue a postal eomerinie when you gel out into bin 
business and Start making ei year, will you, Frank?" 

They both laughed upn>|ir|oiu[;', And probably it cl lil seem like 
it Joke to them that a $,lfl a week clerk would have I he nerve to 

think lie cajtlld i*Vrr i;«E Ray Where nt EEt«kc: leal J i a i i E-r.: y ivJLIlh.illL eeoteijq 

apeciu] ""gift' 1 or "null," 

But they laughed too aorta, Just yesterday 1 s«;iL down and wrote 
to Oi who is still at the shop, drugging alone at the seme old jot). 

"Theur fid 1 ' -| wrote. "You nuked tue I 0 semi you a. card wheti 1 
‘g»t into blfj bus in,;:-* nriri sturted niuklay SHii'iHi a year.' Well, 
here’s your Card. Yesterday I wai pro muted to the Joh of iiawiiitaht 
srsted Mansut'T or the n extern Metal Works, at a salary that goes 
wLth it, I 'i| loan you my copy or that book on swik-onanjihlu you 
lined to think wjia such a Joke 

only fL hookr Jutsi seven ounces or ojijxt anrl printers' Ink— hut 
it coruauiti one oJ the mast vivid and inspiring mc^sft^es ttmr. any 

ikhibltloun mil 1 1 can roml It reveals the real truth :,l the art of 

sell in if. flaplain.H the science nr helling In Hlmple terms, and tells 
ex.ii ft I y how Ibe great sales recntrls iif nalionutly-known sMtr Falcs- 
nten are well leveu. Add m>t only dial ll outlines it kljuple plait Unit 
will enable almost, any man to master M-k-nrUie sulesimuTistalii witbimt. 
spending a moment ori the road — without IokSuk a il:,y or ft tlftllar 
ironi IlLh present position, 

A Few Weeks — Then Bigger Pay 

Reason It nut lor yourself, Salearnonablp otTers bigger returns 
and dellvera them hj nicker than anj other line id w ork under I he 
auh. Hut many peopre have mibflnrtbed ti> the rmiElsh notion thjit .l 
initTi bus to Ijp ‘’bum" with some sort of "yffl" for salesmnnHhip 
±\ aiding eould he EurLlLur from the LruLh. dust like any othur jjru- 


fcHwIoct, sulesintm^tlp I.? governed bj ceriaih fundu mental rules arid 
inm-a — luwd which you can master us easily mm yon learned the 
alphabet. 

JtiEht now an unusual demand lor tfulomeil la he Lug reported. 
City and travel Lor miles luminous uru Open In nearly every Line oil 
over the country. Ijm$l year request* h»r over . r Hi,UiH> trained men 
were receiver!. This employment service Is free to both employe hi 
and employees, aud thuuaflnda hftve secured excellent iJO&ltiuna 
Lliia way. 


Free to Every Man 

Rcc for yourself why "The Key to Master ^cdesmaTifihLp 1 ’ has 
Ikx'Ii the deckling ructor in the cater’ n r mo many men who rare now 
iiia king $IO.fHHl n year. Hc« how Mark HarEchlcvtdh of San I'rati- 
elsco. t'lUlr., for esampte, Juhipcd (hill, a week Si-h rtish-wjLHhcr to 

? L . M :lk .nilfiilmui. rind »,Hl how >■ H of ( 'haltiiniktKii 

doubted Ids pay an(3 colnrneo«id earning $7,000. Learn for your- 
self Die REAL (ruth about the : ,ri of selliTiifi If we wore aaklug 
$2 or S.1 a copy ynu tnlght hesitate. Hut (he bonk in tnvw FREE, 
You rh> inc.r rink oho puimy nur Incur Die tdkhtuhl u (illmUlu a, And 
sIjick ll may alter your entire future. It certainly is worth your time 
tn lid nut and clip thu et>upnn at Die top of III in page. Why not 
do it llUVr't 


Nat ion at Sates me o's Training Asantiation 



Dent. H-103 

N. S.T. A. Bldg. Chic4) E *i ilU 


Where Shall 
We Send Your 
Copy FREE? 


Mail Coupon Above Today 
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$1900 TO $2700 A YEAR 
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FRANKLIN INSTITUTE, Dept, L173, Rachettar, N,¥, *\ 

n Hfih- '<■ Midwl# Pt« C-I 3S (MM boni , a. i: || Mat of LI, B, OgVl * 

jem il n*l nioE-tie-Libui icilrrc fow to «vl r-hc gob her* cheeked. 

*,. Railway Pwi tal Clerk - - - - - - (119DJJ-527M} 

. . .Pott Office Clbrh ------ - - ilirflg-S 21 (J 0 ) 

.City Mail Carrier - ------- ■; 11,700 -131 OP' 




MANY OTHER STEADY LR S< 
GOVERNMENT POSITIONS 


, . Rural Mail Carrier 

. , Prnh ibitl&ri Ajervl - 

, , lmpcct.br of Cuitrml 
r t m m l g ra nl Intpcetgr 


1 21 00) 

I9 5280D 


(52100 

(S23ao-S2ao£fi 

- - i$2MS up> 

- * (S21D1I up) 


% 

1 fi 


Curtams Intpitton 
Rural Carrier! 


City Mail Carriers 
City Poet OlWce Cltrlcc 


MEN — BQYS 18 OR OVER 




Flcaiant W«rfc 

Permanent Employment 


A r a»w 


Short Hours 

C\ Rapid Advancement 

a Long Vacation with Pay*“»N& Layoffs 

Mail Coupon Today Sure, Act of Onct 

\ DO IT TODAY, TOMORROW 


,4 ddrtfij , 


YOU WAV FORGET* 


TELEGRAPHY 

I ID dim ud WheioM) and il 4 CLW *y ACCOUNTING. tutrfcl i.ooc u he IU r, 

■«Uri» . Tre-hjfloii«nu« dc m^&d. Old™*. J».ri*pE ttliool. EfrdiuMd by T-alijiatrlj, 

RaiUo, »q* Q*v*fdJnVnl oifctat. . Ei|i*n« cpp^rtuB^i** to nun 
Urjti portwo CdLulix dm«.. Dtiptf INSTITUTE. Jo mi- B4„ VpImfjhMt. I n-J 



“BECOME A LIGHTNING 

TRICK CARTOONIST” 


Sc*id 1 1 .Ofl fm- L*'«rb I’rodd'-lCtf 1 Prerrim at S3 Trlci CMvr- 
njn will ] nitTviet ienii Catalog- of Chalk Talk Supplier ET**--. 
BALDA ART SE RVICE, Door. 1. Usl.kfrito. WH* 


ENGINEERING DEGREE ih 2 YEARS 



Want io kvii 7 :z.- aboul airplanes? 
•Send for Caiaiog now! 


By eliminating nun-essentiala tin dl intensifying course, Tri-State College 
offers a Bnch^lor pf Science degree in engineering in 2 years. Cnurara in 
Aeronautical, Civil, EheirLqat, Mechanical, ChemicaJ, and Administrative 
engi inxrjnjg. 

Thorough instruction according to individual ability. No entrance 
examinations. Students who left high school can mate up work, Living 
I'xprnsm and tiiiiinn tnw. Graduates hold responsible positions, +GLh, 
year, Enter in September, January, March and June, Write for catalog 
now I 470 College Street, Angola, Indiana. 



1 TRI-STATE COLLEGE ' 

Want S ome M oney? 

Here*s a wonderful way to get it 

O UR beautifully illustrated book tells hew. It tells oil about our new 
methods of tirt decoration, art treatment and how anybody can learn 
without, previous training or experience. It contains page after page of 

handsome color illustrations of whflt. a LI suppltes are sent by ua with the 

yen can mate ancj sell, you een m JCfe t ructions and many_ Mvc made 


make yooct munfiy and this Suxi k la 
Our system is amazingly easy t* leArU fmd 
the prolllS are iarger than In alrmiat atoy Othnr 
bUsilneHS. You can produce beautiful 
art objects almost fmm. the bcyiniiing, Vou 

dkio't hi¥(i 0 > k m.'iw how (o drxw or h*« 

■nr wV[ieri*n«. Kerin r.iBliriif ii.jhnr :ilw. 


S25- the rirert WMik, tot society 
women have taken up this work for th^ir 
own anvuacrfiuUt. — KilhoT' Wiov pteagure or 
nroflt. It’s the moat delightful home work 
you can imagine- Write Now (nr your ■copy 
of this valuable book; it's FREE. 



UPT, GS-H - AD hi AN, MICH, 
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When you train under 


CURTISS -WRIGHT 


air success is yours 


Citrtku- IT rift't r t merft.- 
nmVmnp know their 
job* &ranxw? they gri 

iftt 

kind nn it type of 
plane unit minor . 


ta ifllrt ■ — rf^'PT 
ntin vM of training with 

L'urlijp-H r in It I in plntiA‘ 

nnl And thrilling. 


At fp/rs T/if %*■ 
fen 1 Ship b » f "ij rliu- 
W right fir, id net, 

kalth'r cf all stfn-r'tl 
mcartln fitr ct,r,i- 
inert ini plant' a. 


D OES Aviation beckon to you? Regardless of 
your vocation, air- training is vitally essential to 
your business success in this fast -moving ape. 

Specialists in every' line of work — engineering, 
manufacturing, sales, etc. — are taking to the air to 
conserve precious minutes and convert them into 
dollars. Today the world is seeking and rewarding 
the air-minded. You. too, should learn to fly — under 
Curtiss- Wright, the world’s oldest and largest flying 
organization. 

World Leaders in Aircraft Industry 

W hen you tra i n unde r C u rt i ss- W rig h l, you r ed ucal ion 
is complete, thorough. Curt! as* Wright is the greatest 
name in aviation — t lie largest manufacturer of air- 
craft and engines, the largest operator of planes ami 
airports- All over the world, Curtiss- W right products, 
from the tiny Moth to the giant, 18-passenger Condor, 
are well and favorably kno wn, A Curtiss -Wright prod- 
uct, the Tanager, won the 8100,000.00 Safe- A ire raft 
prize. Another, the Mystery Ship, is the world’s fast- 
est commercial plane. And the Robin holds the 
world's endurance record, 

40 Curtiss- Wright Schools Dot the 
Country 

You will find a Curtiss Wright Flying School near 
you. Each school is a university of the air— 'com- 
pletely fitted with the latent and best equipment. 
The instructors, headed by the world-famous 
'Casey” Jones, are the n a don’s leading pilots- — 


especially picked for their ability to impart their 
skill to you. 

It's Easy to Learn the Curtiss*Wright Way 

With Curt is&*Wr i ght it’s e a &y lo learn to fly. You ore 
given every consideration. Training is adapted to 
your special aptitude. You will learn, not only the 
piloting of a plane through all maneuvers, but also 
how great flying fields are operated, how commercial 
transport is Successfully carriedl On, and huw the 
various phases of commercial and private flying 
reach their greatest success. 

Four Success in the Air is Assured 

When you graduate from a Curtiss-W right school 
your success is assured. You will be capable of taking 
your place among the nation's finest flyers, respected 
wherever you go. And you’ll have no trouble turn- 
ing your flying ability to profit, whatever yotir chosen 
line may be. For you will be the kind of pilot that 
aviation needs today. 

Complete Information Without Cost 
or Obligation 

Now is the time to learn to fly — to equip yourself 
for success. Spring, summer and fall — the finest 
training months — are just ahead. For detailed and 
completely illustrated booklets giving full informa- 
tion about Curtiss- Wright courses and methods, mail 
the coupon. They will be sent you without cost or 
obligation. Act now! Mail coupon today. 




i| rt* 
o-ii’injf pnat instruc- 
tion* before entering 

training pi tint 1 .. 


Above t The 

giun t Cttn- 

Aar lS-pa*- 

HD^i 1 Ciir- 
Ifiii*- Wright 
Air Liner, 


MAIL THIS COUPON t 



Curli*!*-ftrlglal Flying Sr , rv 2 7 TT. 57ih Sr, IV. V. 

I flm. intcrf-trd in Avl&lirm r --rtrcl me. inilinni 

c<h| ur oliLjatiun, □ ImoJJftiinllicmbjwt E kavecliecltrd, 

[J I'kpht JllelrilL-ti-OIt i~ Arrml TtntinpurUljitn 
NtW Fiflinr* Plan □ Oppo , eiijniii«i in. Aviation 
□ |M frcnuml Omr** □ Fret Curtii»-Tri|!ll UfrukEct 

Name -Agtr 

Sirrti 


City. , Sin tm , pw-t 
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High School 
Course In 
Two Years! 


You Want to Earn Big Money! 

And you wilt not satisfied unles* you steady pro- 
motion. But are you prepared for the job ahead of you? 
Do you measure up to the standard that in sorts success? 
Fora more responsible position a fairly good education is 
necessary. To write a sensible business letter, to prepare 
estimates, to figure cost and to compute interest, you 
must have a certain amount of preparation, AH this you 
must be able to do before you will earn promotion, 

Many business bouses hire no men whose General know- 
tedKe is not equal ru a high school course. Why? Because 
hint business refuses to Burden itself with men who are 
barredf rom promot ion by the lack of dfimfinta ry education. 

Can You Qualify for a Better Position 

We hive a plan whereby you can. We can give you a com- 
plete but simplified high sc hoot course in two years, giving 
you all the essentials that form the foundation of practical 
business. It will prepare you to hold your own where 
competition is keen and exact iu;ft T I>o not doubt your abili- 
ty, but make up your mind to it and you will soon have 
the requirements that will bring you success and big 
money. YOU CAN DO IT. 

Lot us show you how to Ret On the road to success. 
It will not cost you a single work jpg hour. Write today. 
It costs you nothing but a stamp, 

American School 


Depp HEW? DrexeL Ave. and 5&th St., Chicago 



American School 
Dept* HB-47 Drejtel Ate. «ftd 58th St., Chicago 

Send, me full information on the subject checked and how 
you will help me win success. 


Architect 

* . . . Bu ilding Contractor 
....Automobile Engineer 

A utcurtobile Repai rman 

....Civil Engineer 
. ...Structural Engineer 
....Business Manager 
.... Cert. Bu blic Accountant 
... .Accountant and Auditor 
....Bookkeeper 
....Draftsman and Designer 

Electrical Engineer 

. . . .Electric Light & Power 
General Education 
....Vocational Guidance 


, , r . Business Law 
Lawyer 

. . . . Machine Shop Practice 
♦ . . , Mechanical Engineer 

Shop Superintendent 

, , Employment Manager 

Steam Engineer 

,Forem airship 
— Sanitary Engineer 
— Surveyor (& Mapping) 
. . . .Telephone Engineer 

Telegraph Engineer 

High School Graduate 

Wireless Radio 

Undecided 


Nwit-.i 

Address 

— ' ' ' T 


Bedford 



Trade 

School 


Aviation Mechanic 

Flying 

Airplane Welding 
Airplane Drafting 
Air Navigation 

Aero Seaming, Lighting, Ignition 
Auto Mechanic 

Machine Shop, Electric Welding 
Oxy-Acetylcne Welding 
Radio Mechanic. Battery Repair 
Mechanical, Architectural Drawing 
Sign Painting. Show Card Weiring 
Window Dressing 
Gonun* rfial Art, Fine Art 

IkflT tV'tMHS KGUinMS 

W^rii* /or Cafafog J0 
Brooklyn Engineering Institute 

fOp feared by Bedford Y. M. C. A.) 

1 12J Bedford Avenue, Brooklyn 
Nt* York Cky 


li 


Electrical Engineering 


TraEnJnfi far men gf am- 
fully li ;ind timitrf Li mo. 
Concise, coirjirelimEiteeftyrafl- 
in Theoretical and tac- 
tical Electrical kfir- 
Kincerlng ImdudiEij; 
the rliwely relatec 
subjects of Mathf- 
muESt'B aftil Mecftan- 
ical UijwSnff- Stu- 
dents conHiTuct md- 
tors, 1 h5Lb. 11 wiring. 



tctl elect ritaj ffimChLMrf. 

Course dsafgited to be c^rn- 
jiletucl lii ane calltfe year hy 
ell ml n a tlnji nn*t - essentials, 
THIftTY-SEVEN 
YEARS' «u«!ejerii[ 
eipcr Lance auures 
yeti maximum train- 
ing Id minimum 
Lima, 

IS end for 
free citil/yj 


Bliss Electrical School 

117 CH ICAGO AV E«, WASHI NGTC N, 0, C, 


MU SIC LESSONS A HO WE 

* You cun Utoji tnlixte Hkt ihtt flirtotfy 

BOOKLET A-NT> SAMPLE LESSON. 


Write today forotu- i KliK 

It tells how to learn lo sjl.sy man,un:aD, Violin, Mandolin, OmIul?, 
Banjo, otc. Benin n.-rs or advanced players, You psy a» ycni learn. 
Costs you only n ftw conta a day. Thousands of satlsrned student*. 

AMERICAN SCHOOL Of MUSIC, 51 Manhattan B ldg„ CHICAGO 


LEAR V AUTOS 



at home l 


Stop work tag 
oar biN 

fa*DUn fine 

w. toy "Job- w»r ir TVmlnin* in [be ihuj-t 
cat to a. R*»l Js* up lo 17 FI * 

Gel fuf F REK Pwl, S*4 b4* I bib m 
Id ipBreiliDei tbpfl b-glp fou i*t a jt-kkI JVI; 
or (9 Lola bucin***. ■Iii'iut wnn/l.T-ul 

o^perluo >1 ie» In WorLd r t BlMMt BvdMr, 

Hiilr nr tod»f. , . . 

B r W: Cooke, Chro^fiep t npiFnee 
Mikr fiillliitt of Amarioa, Pool, 1-211 
Motor trttlJt.1. Bid*. E.*r,ip B . |LIL»I. 


SONG WRITERS^ 

SUBSTANTIAL ADVANCE ROYALTIES 
are p aid c n work found accepts ble for pub! ica- 
t ion- Anyone wishing to write either the word) dt 
music for songs may submit work for freo cx- 
ami ri at ion and adv ice. Fasrasrpmencc Etn necessary. 
New demand treated by "Talking Pictures" 
fully described in our free book. Write fur it 
Today* NEWCOMER ASSOCIATES 

759 lijkrie building. New York, N. Y, 



Learn Watch work. Jewelry work 
and Engraving A fine trade commanding 

° a good salary, and your ser vices 
always in demand. Address Hurnlogleal, Dept, 3\ Bradley 
Institute, FEOKlA, I LLINOIS, for out latest catalog. 

TJfitfijlfi tfi.iF ilT Aha. lb Hills «f oth^r grC-al I 
Item., «dc 1 Siuineia mwn, YOU. too. 

bwncMA liiwVBr&r lawtr»ijMKl , bo*iB*i#inl*ntbr(i 
h-nnitr itu-iif by thn jpH'feutu] praclleintf 

linfWf al wr fimllSr Writ* t**d*y to r fr« bwt 

-^T. AM ERICAN CORR, SCHOOL OF LAW 
HOMc 36 01 M ic hi gam AV*„ P«p r . 1 3 S-B r Clrlca a a 


Studv^af 

U m 

Wm^ home 
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FREE 


BLUE 

PRINTS 


AND FREE BOOK. “HOW TO READ BLUE PRINTS” 

SHOW YOU THE WAY TO 


BIG PAY JOBS 


J Build in ft Superintendent g Bunding Estimator 


$4,QI|U IV SIDJMHl 


Q lin lid jriC, liiK^tor — 


"7 n™! f'stnte L Xpert— $5,500 

■ rf» $12,0011 


"a Appra iser— $6,000 to 
$10,000 


Q UullMtlil. [Jim I Iifetilittl 

° s I,. Mi(l to $Et,500 




/% Muterisil Buyer — $S T 000 fu 

^ $7,60* 


Q ( O N T RAC T O R A N D 
^ BUILDER IN \ liIJSI.N! SS 




C Murcrtol Salesman — $5,000 

^ tn $12,000 




oi vuur on k — $mog iu 

$12,000 


« 




Ttm 




m 






vst 


m 


•IND 

)UT HOW 

iasy it is to Make 
ip to $12,000 in a Year 


Learn to road Blue Prints this amazing, new wa_vl G« 
into the world's richest Indujtry — lSulldinftT Sec how 
qulUclv and easily yon can train to mrkv up to 312.QQQ 
a year 1 ! My FREE. Hoolt “How to llvud Blue Prinu" 
discloses «ll so-tulM ,L mysteries" of Blue Print 
Heading — also- gives some startling fitn about the 
nine best jubx in Anierlei. Don't send one penny — 

|un mail the coupon! 

1\ — 0 longer need you spend year* trying to pick up tlid 
I Yi" mysteries"' oi Blue Print Finn Rending. For now n quick, 
sure, practical method has been perfect m! that had Jlttni+: 
thoujumda oi men Blue Print Eipcm in n surprisingly short 
lime. 

This is no ordinary " school course. 1 ' It is practical from start 
to finish. It it; based on many seta of real Blue Print’- — plans 
tlijtc would octal thousand* of dollars if purchased from archi- 
tects, Twenty farrmua experts in all linen of construction work 
talk over these Blue prints with you i]i plain, simple Language. 
Show you every detail. Explain every short cut. Tell you the 
"secrets" of quick, accurate estimating. Explain Super in tend- 
ing, Give you for the fir.-t time many inside facts and money- 
making methods used 'by the “Giants 1 ' of the Building Industry. 

T'hLR, jg’the kind of tralnioe that quleWy puts men 
into rugh-sjPariefl jo to --or Into profitable con- 
tracting businesses ol their own. Yet now yitil get 
it right nt home In only 2 or $ months. It rei'Eiiires 
no extensive education. If you cun read iind uncter- 
sland what is writ ten here you can easily master it. 

See what this t mining tins done for others: Bar- 
tholomew, Calif., became a contractor at jin In- 
crease of over 3410 his first year: Blair, CikLn,, 


stopped up to superintendent sit. im% increase: Dickerson, it r,, 
Incneased his salitry "iHJ% In 1 2 months: Marehaud. La., aays: “My 
Lncome has Increased 20fl :. and I now have mute Contracting work 
than J eon. do. 1 1 

Over seven billion dollars wilt he spent this year in new construc- 
tion! Mo wonder then, nuch tremendous opportunities: axe opes W 
you when you have this "head-wort" training In Blue Prints. 

If you want more money — reaL big money! Then choose a "Blue 
FTlnl" job in Building. Clerk or Bahwmiin. 

Carpenter or Bricklayer, here is the one held 
where there ate unlimited opportunities for 
advance tu eat. 

So ncDeait my FREE gilt cd 
u complete set of real work- 
ing Blue Prints, and mV 
LisCi cutting Book "How to 
Read Blue Prints" that tells 
an the lutercsUfuE and in- 
structive facta about Blue 
Print Pinna. EJon't send ous 
penny — pay no C ■ O, 

!>.— It's all FREE. 

Just fill out and mall 
The Coupe D today— 

NOW I 


IF YOU LIVE 
NEARBY 

V If-ll «ir bii dr-T cr twnirr 

»r lien'll attended Ey BTtr 10QD 

hmLldf’lTn. Ywi i'll E*t til* 
nA.ni* cndciDi*! f , ■:■ j 1 1 — i v i! .nil 
— JUinii i.lriliji. IumL'JiS Al.d In • 

f'. 1'irU'ic*. i'ji.r #|>iEe tune- ig 

A mr,iG !■ . 



l>ept. 11-443, IIS East 2Gth St-, Ctucago, II L 




___ <H<mn 

C bleu (to Technical Srhuol 
for Builders - Dent. Ef-143, Chicago Tech. 
Building, I Ik Eftjit 26th. Street, Chicago. ML 

Plrn^c wrd in* ?oiii In** h-'uk, "ilu* Id Its«i Bl'je Prints. " and 
ranpln* p»t ol r?nl Shu* IVmicii. 3. iuid'!f»1nzid Ui«na iblna In 
L't p wiihiout otiLifinciu. It ii «l«o uaitMitocid tbn no Mletmtu. wjU 
evil on m«. 


Name. 

Add read. 

City State . 

Ape. OecupAtton 
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It Took 3 Generations 
of This Great Family 
of Famous European 
Musicians to Develop 
This Unique Method of 


VOICE 

trailing 



WEI fo 
. (k 1 d«h, 
ol the [niWl 
ipumlrdmi at Lh* 

Hpn»tj*nlh Q*t*- 

tnrr, 



Pitflcb- 

JIlBJrC, fVBG WU 

fpiMirati-iJ w ill 
{Viler dir Aria 



Conm Ftwh- 
Utter, A. M. J£d- 
fiKpi'^n M*,. ictrii. 
tnimfriin. - pri^D- 
Ult. krbo .JIkot- 



No matter how Hopeless 
your case may acem — 
$end for free book 

telling all about this wonderful 
SILENT Method of voice train- 
ing that has brought astound- 
ing results to thousands upon 
thousands of men and women 
-^even after all other methods 
failed * * * send for letters tell- 
ing of their own true and 
amazing experiences . . . You 
study at home , - - the cost U 
nominal . * . and you pay only 
9 little each month , 


wit 


results guaranteed or your en- 
tire tuition will be refunded. 


100% Improvement 
Guaranteed! 


Here's the best pure of U nit. We ab- 
tolmeh Rvnraiuee to improve your 
voice PC least lOO^ — ot refund every 

C ouy of your tuition. When before 

vc you beard of a vni re teacher guar*- 

altering resu I is — NEVER ! — because 
Dever before has there been a voice 
training: method jusr like this. Don’c 
pass up a ptaranterd voice opportu- 
nity like this. At least send for your 
copy of the free book chat tel 1 4 you 
all about it and does not oblipmvDU 
id any way. Mail coupon NOW. 

Pcrfwt Voice Institute 

Depit g- 135 1-923 Sum? jbMv ATe*»Chlea$o 


Perfect Vole* Institute, Dept* B-135 

1933 Sannpitlfl Ave, Chicago 

Please send me FREE and without obligation. Prof. 
Feucbtinger'j new book, “Physics! Voice Culture," I 
have checked subject in which I am most interested. 

□ I Weak Voter □ Singing □ Stammering □ Spra&ritg 

Name 


Add rat 


City 


State 


Books on 65 Practical 
Subjects 

Popular Mechanics Ftrtclallaes In supplying the outstanding 

best books on ninny subjrc-Ls. A a new books of merit appear, we 
Will rev foe the list accordingly. 


AIR HA VI C ATI ON AND 
METEOROLOGY 

Every flyer m-etls ..... S3. OP 

AIRCRAFT ENGINES 

Dyke's New instructor 

[lEst Huy tut 1 Book. . . . 5$,Q0 

ARCHERY 

B&wa and A nviwg for Buys 19 .7$ 

ARCHITECTURAL 

Drafting, 52.80 

AR mature winding 

Kk cell* at new book S3 -00 

AUTO ENCYCLOPEDIA 

Dyke's. (Co Vera New 
Med el A Ford) 5*. 00 

AVIATION 

Praelleat new book on flight 
training 55-00 

01 RO MOUSES 

Hnw to Make jl, 911 

BLUE PRINTS 

How to Head. 92.01 

BOAT BUILDING 

35 Papular Typrt, Out- 
board Motor, Ball. 

RbW, do . 1J.00 

BOY MECHANIC 
Famous 4 V'dL Library. 

4000 Things u> Make ST. 90 
BUILT-IN FURNITURE 
f’urn piece Instruetfana. . S2.S0 
CARBURETORS 

EXcNlent buuk OU all 

make?! .... tl.P 

CARPENTRY 

Hand book at 34 ft 31 Inis. $1.5 9 
CHALK TALK 

How to 11,10 

COLOR SIMPLIFIED 
Practical new Hcwk {far 

Color U«ta) .93.50 

CONCRETE 
17a Ways of using 

New Kdlttoh {Cloth) .$1,00 
CONTRACTOR 

LlulkEI M' Cost l-M I maiar.f 2,00 
diesel Engines 
(N ew Work}. Bert Au- 
thority. ss.io 

DOGS 

Car# and Raising.. $2.00 

ELECTRICITY 

Praet l cal Lemons En $2.5 0 

E L ECT RO PL A TING 
Fraction Resuibt Easily 

Obtained si.00 

ENGLISH 

Bel Mm orovcm lent In. . ,52,59 
ETIQUETTE 

Xev $60- Plage Book. 

Only 11.00 

FARMER'S BOOR 
or SOI Klflhs anr| Bnofc 
far Farmers' Wives. $1.00 
FLYING 

Stunt laying , ..... $2.50 

FORMULAS 

10.000 Money Making. 14.99 
FURNITURE i Million) 
Homemade (3 volt.). . _$J,E)fl 
GARDEN (Everybody'*] 

A TOwers every q LKStjon ,$3.50 
HUME REPAIRS 
practical Bonk of. + . + , .$2,50 
HOME WORKSHOP 
900 I'lirferent ThJnjrs 
to Make $1,00 
INVENTIONS (Atn*rlc,a*0 
Fop-iilar History nf 

2 vq|a, Reduced td., .95,09 


INVESTMENT 

Policies that pay 

By Hay Vance. + , , . .$4.00 

JOINT WIPING 

{New F4ltlDH) $1*9 9 

KITES THAT FLY 

Hgw to Make 51.2$ 

LANDSCAPING 

Practical * 52.S* 

LATHE WORK (METAL) 

*rRt Drilling jkiwl Thread 

Cutting -91.08 

LETTER WRITING 
tori n I emu. Business 
Only. U>M 

MACH I NIST 

419 Kinks far,. 51*50 

MAGIC 

200 New Tricks for Am- 

stems, ++ . si .OQ 

MASqNs and BUILDERS 

Gulden (4 vnls.) 56, 00 

MATHEMATICS 

Made Easy far the PT*fl- 

IJffcl Man . $1.50 

MECHANICAL DRAWING 
Practical Cnurae In, . . , SL00 
MODEL AIRCRAFT 

11 u Lid Inn and Hying ... $2.25 
OUTDOOR OPPOR- 
TUNITIES 

far Making a Living.. .53,88 
OUTDOOR SPORTS 

far AH Year 'Round . . . $1.59 

painting 

House (Beol Method*) ,,52*01 
PLUMBING 

50ft Plain Fficta tor 
Every Homeurntr,. .$1.50 
POULTRY RAISING 

lor Profit .12.00 

PD2£L£S 

Amusing Matbeinatlcal-$1.50 
RABBITS 

For Food and Fur 92-09 

RADIO 

Trouble Bhooll Pig Covers 
All-Klectrle Hcia and 
Television , , . , + H.>t 

SHOP NOTES 

14 Vote, ol MOO Valu- 
able HLDkB $4-2$ 

STAMP ALBUM (Moritrn) 
12.000 Varieties. ..... .$2.89 

STEEL SQUARE 

rocket Rook, Praetieal.51.00 
STENCILS 

Hov U> Use . ... .$1.25 

TOY MAKING 

Com pfale 1 nstruetl wo, . 91. 59 

TREASURES 

Hunting Bidden $2, 59 

WALL DECORATION 

{Interior) newest 
Metttwds, .....,, .$4.90 

WIRING 

iiftHfif; {New Rook). , . .$2.59 
WOOD TURNING {LATHE. 

Practical Course IP, . .,51.59 
WOODCRAFT 

Famous 390 Page RO«k 
by Ernest Tnutap^on 
Si*n>n; f Inly. . ...... .$1.01 

WROUGHT IRON 

New designs m — si. 12 


Books sent C.0. D.anywhere inll.S. 

J List check the book* you want, write your name and address befaw, 
and trial T the advertisement. It te yoUr Order blank. When nost- 
Fr:M Stands yon books, nay him the price and Jew cents prustage. 
II outside the U- B. tern 1 1 When ordering and include 1U cents per 
tjnok Rttra far postage, We nave many other books on those and 
2.OO0 other subjects, Catalog free. 


Name. 


City, 


.Bute., 


Address, 


Mall to Popular Mechanic* Prut* 

Rodin F7— 3MU Otuario fit, Chicago, HL 
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if a JOB 


\ 

\ 

MAJOR ■■'W 

R.£. Rockwell 

Will Train You AT HOME, and Until You 

Get a Job Paying You 

; 300 to ^ 400 a month 

Major Rockwell — famous wcrlt! war flyer, is offering to train a limited nuttier 
of ambitious men who want to set into aviation and get one of the Lis: pay 
job* that aviation offers. 

IN 12 SHORT WEEKS 


All you have to do is devote about an 
hour or two a day to my Home Study 
Extension. Course and in 12 weeks you 
will he mastering the principles uf 
Ground Training and be prepared to 
qualify for and accept a big pay job 
in this branch of Aviation. If you 
want to fly, my Home Study Course 
teaches you the principles of flight. 
When yon have completed the ETOUtid 
training I will arrange fur you. to take 


Advance Education or Experience Unnecessary 

You don't need a high education to master my course. My home course is 
thorough and complete. Everything IS SO clearly cx plained, with easy -lo-tlnder- 
stand text and pictures, that in a few short months you will be able to grasp 
every fundamental principle of Aviation ground work and get a start in Avia- 
tion qualifying for any important aviation job paying $30Q to S40G a month 
My Home Study Course wall give you all the lm 
the government's written examination fora license. 


RPQ 


A I 


RT 




-s 


airplane factory 


AIRPLANE MECHANIC 

. ^ f/w . , l J F * r- 1 . 


your flying instructions at any licensed 
airport near your home at special re- 
({need rates. Or if you want you can 
come here to Dayton and get training 
at one of the finest and best, equipped 
airports in America. No matter where 
you learn to fly you can qualify fur a 
pilot's license and a high pay job in 
passenger lines, mail service, and cither 
important branches of flying. 


ENGINE M 

ft 


ECHANIC 


lowledge necessary to pass 


How I Help You Get Your Job 

Because of my experience in Aviation and knowl- 
edge; of the work, 1 am in touch with large employ- 
ers of trained aviation men who are constantly 
seeking help. Thus 1 iim able to help my graduates 
get the aviation job they want at big pay. These 
employers prefer Rockwell Trained. Men. 

__ * ^ , M Haler Bob't L. RockweTI 

Monev ■ Bade pti t ® The Day tan Kthtd >r AvEttEuit '■ 

muiicy u-iut ngreemeni DesJ? G-i D4yl0Bt ohfo. 

I am SO sure that you can learn Aviation with my I Dear Major: pleine s^nd m* FREE and trlth- 
help and Step into a big avininti job that if you im out obligation a copy of your fain-mi tMKik an 
art Hot Satisfied when you have finished my course, H Aviation r the details of your nm-iltk plan; 

I agree to return every penny of your tuition, Read J, ' c ' ur social tuition oUt-ir, 

my money -back agreement. Act now while my spe- '.j 
rial otler lasts. Rush this coupon to me for a Copy m 

of my famous free book. | Ml “* 

MAJOR ROB’T L. ROCKWELL R *mm 

The Dayton School of Aviation R Tal „ Hut . A „.. 

Desk G-l Dayton* Ohio ■ 
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f Who else wants ' 

' BIG 
MUSCLBS 

and a handsome, 
healthy body? 


CHARLES 

ATLAS 

1 Most Perfectly 

Developed Mon" 



ful lniuscl«— UU tisC how mkf] 
Hounds of firm. smooth 


IRLL Tno where YOU want big, power- 
ful - - ■ - - 

po 

want distributed over your body — tell me if 
YOl " w;anf I lie vitality. KtiCiixth Jifnl s[)]OI'i- 
hILiJ bodily condition that wins for a fellow the 
admiration of every woman and the respect and 
envy nj nny man. 

" Then Jet tne PROVE that my amazing 
secret of Dynamic-Tension will iHake tins p;rw 

ifNarj Lif yrsii -light i-n your own home, 

j i! : L your ]••]■■ urv (iiuv. without iiiiijanittiH or 
' machinery ’ of any kind, without special diets, 
without doling or d Oct on ng ysur-yjf, hut 
j<ur%.?y by the nalujrdt IrttiLhoda id jjjy s-ynLem OF 
DyfrtlrHii'.-T&nsi&tt. 

,J [. too, was one of the below-p*r hot's. Then 
I ilevelnjml and uM.fl tlit'BU methods that [ now 
offer to reveal to yem k Thsw If -simt methods 

built Hie up from a b “-pound, flaS-eheslrtl, skinny, 
rtu-inUHi-]e jqn'i.i [ru’ii to l tie Aigitlc of health, ftlfelmth 
utii l powerful, balanced mmeular development that 
pm: sue in my new photo— and won for me the title 
of "The World's Mo at Priftctl y Deve] oped Mari’. 

Accept this hook free 

"Other fellows — Hcores, hundreds. thousands, of them, 
all over the world — have O'M.vl my methods with success 
and now you can, too! What my methods did for me 
ami thv-m otherti. they can do for you. You o«v it to youre 
rtt'Jf to ii ml on I how thi'HC tiicl IturH tan. help vein — hr»w you 
can build -Up and tam-iifi. OiU-ddu ;mil lilildr, luvinit yOUI'Helf 
of shameful fii l mcnt.fi such ns con actuation, poor digestion, bad 
breath, pimples, ^kin blotches ami the others that mb you yf 
tin* RL’jOri tirn..'s and the good things of life kind out what I 
can no for VOUf Write to rue — L'l | send you a free copy of 
my new 48-paec book that will ahow you the way out. But 
act I Mail »t once the coupon that entitles yen to a frer copy 
of my V:L]n:il.i]e book. Add n us me penymally — CH ARLES 

ATLAS, 171 UadEwti Avs,. {Cvept. B7j. New Vork City," 

CHARLES ATLAS (Dept. &T) 

171 Madison Ave., New York City 

I want the proof that vOUr S<ysilAi3Ei Of Dyad mrr- Petition will ifi 
use, too. n healthy, ha^ky body and big muscle development. Sej 
i lift your free book 'Tvedminf H**|th and Strength," 


ve 

ud 


Warns 


Address. 
City 


............ l ....... , .State, 

{FUo&t print or write plainly) 


A Card Case Any MASON 
Would Be Proud To Own 



1 


Protects your lodge cards, $ 
auto license, passes, etc. 
under isinglass windows, 

p y to be seen at a glance. A 
penuirtc leather. E-window Sturdy 
card cade, extra po-cket — &nap 
button^ gold comf^TB,fot , only $i. 

Stamped w iih Masonic Emblem 
In heavy gold FRflE— game price 
without emblem. Name and other 
Btaibl>ina , i^calineeT£tT&„ Larger 
casna, 9 windows SI. Mi. 13 win- 
dows $2. JSeitd /or Catalogue, 
O Mfcsonic Books, Monitors, Jewelry, 
□ Lodge Sup&l iCfteel: CAoiw] 

ttEiiniMi ma so>u si rm cti. 
200 rife fa Avt^ Dent, P.SL, New York 


ENCIMEEHINC 

- MFlHAWttAt r j 5 TfiUt YtffkAt- 

AKCHITECTUHf: 


PRACTICAL TECHWICAL COURSES. Defcrta hi 9 r«.rr.. 
::,^L n: i iu ] JrtU’. _ <4ur*M 6_W«fl to •* M-onO, * l*i 

Altailglt 

TUITION. 



Hu.J. 1 . IVjiyrr FUat, F/ivclric 

Winding,' Wlrmi. 'Inline, limiting, WUdin#. LOW TU1 TH.jp* 
JU,r#HTTw*i-tw6*P*. LiMQ*ively Lglbciritarl**. Frw lifp^i-mn 

.iniJijy ir>prit v :'■?■ for grad iia i yajWlrQE wot Ik -philt j.;ii , ndmi, 

Writa Jor gr> free illtuLnU*d rn lido* giving all fur Ik. UUl<i y«*r, 

riNUY EHGIHCfRING COLLEGE 
1001 a InJ Iwi* *.*w«*r l*hm CH T . M>^ 0 *jyl 


Wrestling Book FREE 



■ l» nn expert wnfttar 


Kmrm pdanlUc *n'«atlLug. 
eIdp a apli^kdld ph^jqaf.. tr.’ii 


I'.i" [wric-rE nt-nJui, Jc-in (hi i-i?:ilir acbooT iu?u 
m i it WGfl 4 ~uic 9 uuDpi"rjD— the mirvuli 'ir-j 

Frank Gotch and Farmer Burns 

ttruElhv l> wftr and 

and ti-j y h ix n 


mrlctL leamfid at hume 

tRfamad irti boon, I 

■HDAt.bm 


PM ifi 


*rlrncc mhd 

jt fhii 


*h! t to ^ISn Jl m BjSR imO «< 10 i «B». thSd Ifftnifcrl 

JNUWC Vviul f of IF** book todwi Stating ynar pc. 

itunnScbwIofftgMfafc &»7 ftmff Bfe.OmlBJtaL. 


DUler Agents Wanted 

Mm. from 40 eolon ilo -1 iii«a 

nf Mnid liicjrdpi. HJ.Ui uj eadubil a*nu>l«. 


JsliJ j-.U iLT.Li maJui CnciP^r, 


& ... 

Factory to Hi dart so 

DgH' hes Trial. difMt from FACTORY. Gut 
aaz ir.nMtiiM oScn. Cat? Paymonls. £5 d™. 

ml Iwtwi , horo™, Wrti , *qu ie- 

1 ITvS irtiHfi t ,«Jid T^cwfcJ-r® It EWT ublbbI 

ML 

waajI cycle comfiY ^ 

JH^UllMTL-tio.cglcaW 

1 AC HEW SCIENTIFIC WONDER 

1 w nANTrUPl^^^ 





1 i} 0M 


3 for 2Sc 

Silver OPlV 

BOYS Ybv 

v ■ 'r .j a, i, ! - 

Wc-d 


Lfalu <ldlh±i r 

MhCiBB. *B£_ Ltliei ■, S^H D 1 f- , 7 TT 

Smttiin huL FREE pHp. RASIO E3 l(j r U IN 


Hvis^jcgt^ 

CMftlO- 

1 «3 


Thfri a b IIP 



PICTURE F TLMS. J - cm pkmr*t a hi,- 
UI.L l: . I : J E, . Yfu'll tLk« V^J." 1 pAg, -iih *■*■ 2Bc ftTHkr, 

MARVEL MFC. CO. Dept. II NEW HAVEN, CONN. 


QUIT 

TOBACCO 



NO raHO or wOfBftTi can escape tho 
harm hi) cfTtrtO or tohacco. Don't try 
to t.wirihih uriuldml the hold tutULftfo 
hiiwurnit! you. Join the thousands ol 
InvcriTOte lobatco users that have 
found it emy to Quit with the aid of the K«ley I’reaf ruoru 

Treatment For 
Tobacco ffablt 

$uccesiful For 

Ovar SO Years 


KEELEY 


CjultkJy banLsh^fl an cravlrw for tobacco, 

~ ' l3ly 


Write today lor Free 
HimJt telIJnk how to quickly IVit yuurselt from the tahucco 
habit and nUr Money Fact Qu&rantee. 


)i‘Hm 


■xtir i’i i:n- f*rn hi ■ nr: ■ i f&r Uqgn rad Dran. 

i or re i cm p,:c;ir Stricily i7.nifwleiitli3. 


| clrl Sr-nr JMl IthHHji -C 

THE KEELEY INSTITUTE 


Pppr. JUtl P- 'KJit. 


Illfnohi 
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One of the Boys Shouted 

. . . but when I started to play 
they didn’t want me to stop 


how to dn □ thing — thrn i L skasns you 
how in pictures — then you. do it your- 
self and heor it. 

Von tench yourself — right at home — 
without any urdttU-re»t3ng finger exercises, 
tedious scales or other humdrum methods* 

Free Booklet and 
Demonstration Lesson 

Tn prove how practical this course 5s, 
the L 1 . S. School of Music h*LK arranged a 
typical demonst ration lesson anti ■ sphna- 
Lory booklet which von may have Free, 
They show how anyone can learn to play 
his favorite instrument by note in less 
than hall" the time and at a fraction of 
the.' cost of oM slow methods. The bnok- 
let will also tell you all about thr- amaz- 
ing new Automatic Finger Ccntiral. 

Don't delay — act at once — till in and 
mail the coupon below today- — no ohlip- 
I io FT whatever. ( I n Strutmth I tb polled if 

dc-iired* e*fh or credit.) 1). S. Scjltri^t 

of Music, 77 Brunswick Bldg., New 
York City. 


U. S, of Muiit 

77 Btkihflwitk Btde. h Mew York City 

Please ssend me vtmr free book. "Music 
LeixOn* : n Yfrur Own Home,'' with Lll- 
t rod tit: i ion by Ur Frank Crane. I’Tec 
Dcmonstratlac iLraiOn ami pankul?r!! of 
your easj- flymen t plan. I am inten'sted 
In the following coarse i 


Hpife You 

, + , + . + , ,„. T ,, + . + T ,. I n slrLLmecil? .-,,***.,* 


Maine 


Ail cL mas. . 


City. .State 


B EFORE OUT school party at Helen 
White's was many minutes old a 
funny thing happened, 

L was chatting with some of l he boys 
when l heard lily name called Out across 
thfr room. 

“Jim, you're a red-hot 'talkie fan" — ran 
you ham the theme song that ’s so popular 
fionl Gloria Swan son's latest picture? 
Helen wants to know how it goes and I 
can't remember it to sai'e my life.'" 

"Sure* Harry, I know the one you 
mean — wait just a minute and 1 'll go over 
and play it for you/' 

"Play it!" exclaimed Harry. "Why 
we'd never be able to recognize the tune. 
Whistle it if you can t hum." 

"Oh. Et will sound much belter on the 
piano,” I replied as I sat down and began 
to finger the keys. 

The Guests Get 
Nervous 

"Never mind, Jim," said Helen apolo- 
getically, "for gel the ttinc, besides we're 
aN ready to shaft dancing." 

"Hey, get up and give a real pianist a 
chance,'' chirped in a male voice. 

That was my signal to let loose. With- 
out paying further attention to their wise 
cracks, I broke into the theme song that 
they had requested. 

You could have heard a pin drop, I 
only wish 1 could have seen their faces for 
1 knew that ! had given them quite a 
surprise. 


They Want 
More 

"Keep it up — that's 
great," shouted Harry as 
1 finished, 

"'Ych., please don t 
stop," pleaded Helen, 

"1 thought you were in 
a hurry to dance," I re- 
plied. 

"You bet we are — and 
we want you to play for 
us," 

No second invitation 
was needed. 1 played 
every number that they 
placed before me and if 
they had had their say I 
would have been playing 
until morning. But finally 


1 bad to beg for an inter- 
mirsion. Then the third 
degree began. 

'"Put one over on US, 
didn't you, Jim?" said 
Harry. "You're certainty the L>t per- 
son at the party I thought ... uU play. 
How about let Ling Uk in on lilt' Kr. n L?" 


M;y Story 


PICK YOUR 
INSTRUMENT 


Piano 
Organ 
Ukulele 
Cei-n-et 
Trembom 
Piccolo 
C’.uit *r 


fUwiliin Slt*l Guitar 
Sight Singing 
Piano Accordion 

*nd G^rmin 
Accordion 

Voice and S.peech Cu] ture 
DruiEi ind Trapi 
Hinnohy end CsiK|!eil- 
t ion 

Automatic Finger Con- 
trol 

litnjo (Plectrum, 5 - 
Strlng or Tenor) 


"Have y r ou ever heard of the U, S* 
School of Music?" I asked. 

A few of my friends norldcd, "'That's 
a correspondence school, isn’t it?" they 
exclaimed. 

"Exactly," I replied. "They have a sur- 
prisingly ca^y method through which you 
can learn to play a ay instrument by mail 
in just a few mom Jib without a teacher.” 
"It doesn’t seem possible, " someone 
said. 

"ThM's what I thought, too, But the 
Free Demonstration lesson which ilicy 
mailed me on request ro opened my eyes 
that I sent for the complete course, 

"It was sdm pi y wtmdctf u 3 — no laborious 
scales — no heartless exercisca. My fear 
of notes disappeared at the very begin- 
ning, As the lemons Cattle they got easier 
and easier. Before I knew it J was play- 
ing ah thu* pieces I liked be-pt-"' 

Thru I told them how I had always 
longed to sit down at the piano and play 
some old sweet song— or perhaps a beauti- 
ful classic, a bit from an opera or the 
latest syncopation — how when i heard 
others playing I envied 
them Sii that it alninsL 
Spoiled flic pleasure qf the 
music for me— how I was 
jealous because they could 
entertain their Friends and 
family. 

"Music was always one 
of those ncvcr-to-comr* 
i rue dreams until Hie IL 
E. School -came to my 
rescue. Believe me, no 
morn heavy looks ngH> n 
for me.” 


Violin 

Cltrinct 

FI utt 

Sa^phuA* 
Harp 
Mandolin 
"Olio 


This ia not the story 
of just urte isolated case. 
Over half a million people 
have learned to play by 
this simple method. You 
can, too. Even if you 
don't know one note from 
another ychi'll grasp li in 
no time. First it lefts you 


H EY/ Get up and give 

a real pianist 
a chance/” 


3G 
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“We can’t get 
married until-” 

"‘We r*\ r 'T gei married until I earn mare money.’ 1 Thou- 
al" young men. sre say-ini; Unut tday, Thousands oE girls 
are giving ih at as the reason the marriage date eg being put on 
and "if. Sometimes it p*t3 a Utile smbirrassitig., tuO, Eu have 

in keep obi giving that rjcru&e. I f t:*- ‘girt tiki j fo admit that 
the man she is going to marry is a jatiurej 

It takes money to support a home these days. And you’re 
ri^ht in waiting. Bur don't wait too long. Thu years ol youth 
are precious years. They will never return. 

ThBti*,nidS <jT men harp jumsjr projperaua h ro« befti.U*» they had 
this r>.nii>!iriil to- prepare thecuirlvci for adruBweBncnt through the 
home-atudy wurifes of this InLcntulluruI CotTt-^iitiBBikftiv SrhuoUs. 
Hundred; of Uioni report salary im-rensef iif S-Sfl. 3 1 i> an .1 $-J5 a 
week. SI any fire ■enmlnc |?3. JtliO and |i 5fl i week. Some have 
UuuMeil an >1 uvgbb IrLpkd Ih-eir salaries. Some are earnim? 1 15,90(1 
and $13,00(1 a year. Others have brcu-mo owners 6t bUtlD*;*^i of 
1 he L r or, 0 . 

It the I. C. S, can help erher men to raise their irularlts, it can 

frie-tp yntl, tt 1 l-ii iljuj aul how, ll wcitt'f ■jb-liu-iitii Jrou Lit j-k fnp 

-ur T-’m’i’ Jlnxikleta, !;ut that one HtrLe sJiepl# act may cbitntie }\iyr 
vialiju life. Uo It Blow. Ilo It for 1 3 HR l 

Mail the Coupon for Free Booklet 


INTERNATIONAL COHflESPn N D ENCE SCHOOLS 

"Tke CnrrLTJj».j| Fit if ereit* 3 * 

Bnk 363 uF r ScftantOBip Penn;*,, 

TVIUmtit cd*t or tib!J nation, pJcaSt Sind cue a eotr nr your book- 
let. M Whe Wins flnd Why/ 3 and full purtlcutara tkout Lilt- qibjecl 
before wkucti X have; marked X', 


TECHNICAL AND 

QArrlsiTect 

Archltecteral Dnfii smart 
EJuthUntf Kptthwtlng 
Wood MlBworW-nji 
Contractor ami Mu LI iter 
HLructunil Uiflftsman 
Structural Kniflneef 
Electric \A'J TlB:i|f 
ElfOtriefl] EWpUkeer 
NJwtrte Ijlfthtinir 
U p)dlnjr, BleeLrla nnrT Oas 
Beading Slinji lilireprintB 
Telejirnp h Hftiitik'i'i- 
TeJfl[ihon* tVnrk 
ileehmlcn] Engineer 
Media iikiil UniFi-supim 
Mstebldkt P Toolmaker 
PaLtemnsaker 

__ Pipefitter □ TimniUli 

□ Hridire Enfitinper 


INDUSTRIAL COURSES 

□ A in ijsi ii i i 1S.I0 Mecbnrtto 

] l-'luBubljig □ Sie*m Ftlttnir 
! Heating R VeBirilotion 
J Sheet Metal Worker 
■Strain Engineer 
]St*; m KEcrlrlc Engineer 

)CMI Fainter 
] Surrey] mr anil MupciSnj 
I Uefrlfreriition □ liJnhway EhEilMer 

□ Tt, H. C;ieomotln‘B 

ft. It. Section Paremin 
It, It. Hr i line am I Jt m | . M off F-i rr ibi a n 
Air tirafees Q Train Operation 
FEietiwiiv Krirlnncrlng- 
Chemistry □ rkiifmflcjr 

M ( ’nsi M i :ii njj Ent; inecr 
iNarlKotton □ BoElpTinaker 

) Tortile Qvei^per or isapt, 

’etton Mrnufacturini; 


[ iWanltn il^nufueEurEBiif 

□ itt-hUe ami Uulldlnjr Taretnan i'j Ai:ricutluie LJ Fruit (ln-.« : ng 

□ (laa l-Injilnoa □ l>l0hCJ Enj;iBieB □ I’nuirry Farming Q Baiiiu 

JAfiatLon FkuUiLu-a UilarliH? Engin-jeC 

BUSINESS TRAINING COURSES 

□ Business Maiuujemirnit ( lliu-Jnesi CurrenuondiBirt _ 

JOIH.ee M obi auiMif at pLetterlnn Show Cards □ 

UiliJijki rial Mjinjiiement R Stenography and Typing 

i’crjonikcL Stan.-sg 1 . : ■■ i 1 ■ : r . . ■ c i-is 1 

Traffic Mb najtemerii nrivll Sarrlce □ Mail Carrier 

Vciinintanc.jr j Cost AeCoUtitant Railway Mall Clerk 
V. F. Accountant 1 tirade SChOOl S'<ihJo:ta 

RrwkkctfsiSnjf DllUth Se-hoal Subjects 

J Secretarial Wmt □ f'ollene Frc[iant!nry 

J Spanish ij French Ljuin^t mil rm □ Cortwining 

J^ale-iUianslUp O Advertising jLiLEuber Lcal-cf 


Kftme - - - 


Address... 


Cllf. 


State .... 


Occujsaldon r 

If i/i Hi rrrirf/l ui Fan#*/*, tit red thir fitiutwii t& Ik*’ I o-O-J-fl'idofflol (,’W* 
rrcjtomuLiuw C'oriirditui, L loi ileif j Munir cut* L'antiAl 



IT’S EASY TO LEARN ! 

I f you enn " keep step ' 1 to i e, you cm Icjrn 

iO play the drums. Then you'll be pujiul.ir. ip 
dr-man J everywhere, (Th^necs to pi ay m buods 
and orf-bestras, Fun playing at home with radio 
aticcrnpaninicni. ca^y cnethod. Instruction 
course free w sth every Le<dy outfiE. Lcedy drums 
arc bc-sc in wine, finish ,md constructian. Tn* 
tlorsed by leading pfolVrsionals. Yet you can 
own a genuine Letdy ouiiii: snare drum, biSS 
drum and naps, for a$ little as S3 5. 

ROME TRIAL — EASY PAYMENTS 

T.isy term.s T Home trial. You risk nothing; 
Write today for free ineratuxs; and special offer. 
LEEfDV MFC. CO., 7W Leedy build] dg 

Earth Ai'etmc am d Palmer St, 
liiEliiuuipolig, Xad. 





CAN YOU ? 


1 00 


Is yc-ur grip ai a 
Our huavy ce-iisjuri 
c-l price «l SI. 00 . 
of iptrei W'Kile 
ihe-u Idem. Deji l 
phyncal dtveli 
crUihittg 

]a*t lurevei 

*itb this 

now, before 



cl your body* 
w at ih* unheard 
unbreakable grip ^ -| QQ 
ycur chrii and I — 
rUnt partolyout 
mighty rntta and a 
. this oiler won’t 
days lE not MrtLsfrfJ 
eufciier, W rite 


ft 


GIBRALTAR EXERCISER CO* , Dept* 1307 
23 West 54 th Street New York City 


about VOICE 


Sent FREE-*%?“ eo,,on 

NO MONEY DOWN 

“&he truth 


If ¥*ti act WV Will Pl-rvl VUD, poet* 

jiaM- ij *¥? Tree rudbutrnm Viliifo Hoot 

dliariorifllff niurtElQK VOICE FAI'IS i ti.it r jj 
M»»n faqmlr>^ii.i «r -dirlLan !« livery rani.' ikt 
■^■inriMI iw-kUia a nftniD.if, pjl']: v> =ltv. fur .-ithiir 
fllnfriJu? L.r etimkinii. AREVKLATlutl! Kn:w 
{In' about Yf.d-Ft veil'll, Pfr-mrmbcT— 

N?in r-:.r 30 d.ija' t'liBB rtaidtria. Hi- ;-, ii y.«* 
Nufp it. n.-ciij iifjly ® J ,CHB, OUl-nrwine, juat rs- 
lurn It— Lhal'g iilll 

* PJtOF. E. FEUCHTIHGER DePUtt-lSb 
Suilfi 38. lBiqwihnn A*-,, Chuim. BP, 


about 
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Ways to a BIG PAY Job 

Training takes you oat of [ht low piy ordinary jobs. It make; you independent of hard tiinti, 
strike*, shut down 9, became there is aE^y; a demand for ihr trained naan. [.e.im how *ariliy and 
quickly you can get out of the low pay daS* by firing i»14 Electricity, Automotive or Aviation fh* 
McSweeny way. 


Learn to Control, master ahd apply 
thi* magical juice that rules the uni- 
verse. Be a Me Sweeny trained elec- 
trical expert. 


Every motor propelled vehicle— -Automtv 
biles. Trucks, Tractors require constant 
service. The trained Automotive Mechanic 
Is always in demand. 


Learn to master the mechanic* of th>J 
great now fast .growing industry 
when’ there is a big need for trained 
Aviation men. 


You Learn by Doing on Real Equipment 
in Only 8 to 12 Weeks 


The McSwteny Shop Plan is tht PRACTICAL way to 
] earn Etc-ctridry, Automotive or Aviation Mechanics. You 
learn right here in the McSweeny Shops, on KbAL equip- 


No Ilooks-<-Nn Classes 

In the McSweeny Electrical Shops you use real tools instead 
of books. Your IcsMjnS arc given OU regU 1 a [i u n electrical 
equipment. Here arc- switch hoard*, generator*, motors. You 
get first hand knowledge of A.C. and D.C armature wind- 
ing, house wiring, splicing, automobile and radio electrical 
System* and batteries, You are given everything you need 

to become an electoral expert at big pay. In the automo- 
tive and aviation department* are real motors for automo- 
bile.,. trucks, tractor* and airplane*. You Work on ihew 
motors as well as other parts arid learn how to do die right 
thing in th-r right way. Expert instructors work shouLder-to- 
shoulder with you and guide you at every step. 

Guarantee of Satisfaction 

You take no risk. I a.Yi so positive that you wilt make a 
big success after taking my training that I guarantee to 
train you until you are permanently placed in a gnod job 
at good pay. Mail coupon for big FREE Book and remark- 
able tuition offer if you are over 16 years of age, Act today. 

J + H- McS weeny. 



Dept, C-1G-G, Chester at 30th St. f Cleveland, Ohio 


incut. One entire flout of the school building is devoted 
entirely- to electrical instruction. Another floor is given 
over entirely to automotive teaching. Here in ft to 12 
wc’c-ks, ynu can cumplcte the training in any one of these 
high pay field* that would take yon up to two years by 
correspondence or through bore some books. You are taught 
by actual doing — no theory— no guesswork— no puzzling 
blue- prints. Gel out nf the rut. Be a McSweeny Trained 
Man and earn £40 to £150 weekly. 



Mail This Coupon 
jor FREE Book 



I 


J- H- MeS weeny, Eres.. 

MtSWEENY SCHOOLS, 

Dope. C- 1 0-G* Ch ester at 30th St., Cleveland. Ohio. 

Without cost or obligation, send me your . big- FREE 
book and full details erf jfour special RittioR o(feiT+ 
(Check sdicol interested in.) 

□ Electrical □Automotive Q Aviation 


attie 

Street ..... .*■< - «»■» 

T own.. . + - + . + «*,. + H .... ■■ State., nr, r- Agi.,r-|, ^ 
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for An Arm Like This 



Get a 17 Inch Bicep 


My Complele Arm Building Course 
Shows How— ONLY 25c 

By George F. Jowett 

Get ati arm ui might with the power and grip to 
obey your physical desires. Yon can now build your 
arm from n scrawny piece of skid and bOhe to anp 
of iiLi^c muscular size. 1 don't mean jiul a lMnclHiite|i 
but a 15-inch forearm and an S-inch wrist* This specially 
prepared course wil] bn Eld every muscle in the arm (ar- 
ea use at has Siren scientifically worked out for that purpose. 
You can develop a pair of triceps shaped like a horseshoe 
and just as strong, arid a pair of biceps that will show 
llietr double head formation* The sinewy cables between 
the biceps. and elbow will he deep and thick with wire cable 
ligaments. Jn that arm of your a, the forearm will belly 
with bulk, and the great supinator lifting muscle you can 
in Elbe into a column of power, while your wrist will grow 
alive anrf writhe with cordy sinew. All this you can get for 
23 cents — -send for this course today and yom can have 
a h e-man’s arm built 1o bo ns beautiful, brawny and 
magnificent as the village blacksmith's. 

You can't make a mistake. The guarantee of the strong- 
est armed man in the world stands behind this course. I 
give >'uU ihe secrets of strength illustrated and ex- 
plained as you like it. Hu 3 Id fur yourself in unbreak- 
able grip of steel and a Herculean arm. Mail your order 
now while you can still get this course at my introductory 
price ol only 2oc. 

BUSH THE COUPON TODAY 

To each purchaser will be given a FR EE COPY of THE 
THRILL OF BEING STRONG. It JS a priceless book 
to the strength fan and muscle builder. Full of pictures 
of ma rve km s hodi-cd men who tell you decisively how you 
Can build symmetry and strength the equal of the if 5 . 

REACH OUT— GRASP THIS SPECIAL OFFER 


JOWETT INSTITUTE ol PHYSICAL CULTURE 

122 Poplar Street, Dept* !G, Scnniton, Pen pa. 

Dear Mr. Tnwett: I am enclosing 35c. Pfease -^end me 

the course "MOULDING A MIGHTY ARM” and a 
free copy of "THE THRILL OF BEING STRONG/ 1 

Namt 


A irfre ss 


'IT YOURSELF AT HOME 

VBIGPAYJOB! 



Trained Men Needed 
in Every 
City and Town 

ELECTRIC 
REFRIGERATION Calls You 

B E [Etc Unit rclrbfesjmtluu osperl in ynm* locality. 

Trained exports needed ovwyifJwre. You cun 
Baldly qualify al home to install. service and 
repair electric refrigerators. Clean, luseijuil Lent 
work pays Mg because trained (nq-tii a re ecarcc. 

IE, I. training, n few tools nmd busmen CUrdB 
jdurt you at. once on big money or we will help 
yn« secure a hrtr paaltloii without extra cost. 

Now Easy To Learn By New Method 

In 



Amazing practical phm fits you at home 
(.[Mjrc (Ieilc. Unlike ordinary RrhordLne, No teit- 
U-. <fc» ?£■•■ ei iidy drvnlnrr •? Luuwhi mlf- -i.-. - 1 «xi ", dm* m »■ * . 

p Lit Lire* Plid pri,' I k-l rix.ihl. n * ' tHX.: I - • . 11 . I'lpT ^Tjnrili 1 '- »iil 
priKfhr. Espurtr' f'lLC- J-U.il, Jvnj ‘.i-rir.r -I - i-k is' • - 

incr.l. tllfhlr liruiirii hr i I-,.- fa. E'.Iim-:j.- ^'rmri, Ki h .i.V- r. 
Cubt land* far«iHin. ftc, FpinHnil*. if 10,1 uSrJ Cirtl 

r.jf Ii-i4 VJiiudbEn BOOK. FREfi— n* ,<hh**l iniil UTIfM 

I rtXA KSMbEEHISO 1X&TIZVTB. t;-jJ Mm dm It£* 

OijJ . iHF. i'fttL'j f-r-. Ifi i n*n. 


E. Berube, 
MflflH., sain’ 
"'F.vqd be- 
fore sraduat- 
lug 3 ined 
several 
re frl aerators 
after Local 
BG-rv icemen 
failed,” 


(am iSO^l SOaH'M 


i AW 9*-»« 

Mi WW o o h 



S 


ELF CONFIDENCE 

DEVELOPED ! — 


Sclf-Consciousneas In the presence of others 
easily overcoltu#. Social Poise and Cuafrdcnt 
Personality developed. Charm,, eusc, command- 
ing m a n d er Can be you Ant horitative train tag 

by mail- Send 25 CENTS tvt Iriy book. 
mr, Richard blackstone 

GA-477 Flatiron Bids. N«w Y(hH City 




Sent on 5 Days 

FREE TRIAL 


rit.i 

• J who knows the dtuart new atoiwl Xo 


in Jitter liow 


you iicvnee now 




IPVT.hVOSK want* to dance with the 
10WS lb 

r poorly 

you :i enlfthed, versatile dancer — Hrniglil-after 


make 


popular, sure of a good Lime wherever you Red 
Think what that nioartsl You can lewn the 
fund;! mental atepo — Ln Just a few huura, ricrfkl 
" ftoi 


(X u'l'jij.r men roam, wtihoui mvstc or parttorr 
Then, the very nest time dAUciUC Start? y«U 
cart slirprLse ymir frk'Vnfs Uy s-tfip[dng right on 
the rliwir witri rhe brat dancers in your cet — 



wtth a* mucli eji*r- and BssUtwrliCe jl-. if you 
had been dancing for yrjfiJM! TtitS tnifuclton 
would cost you if :<Urn nr nr ,'surrftc. 

Be Popular — Write TODAY 

TO pWC It, l h ll fiend you my complete $3.00 
course — through which over 40G-.000 [icuple have hlready Icsmed 
to dmuK— tornvp days’ FREE trial . w hen It iurtvB8 jrtve the poft- 
mm only 51 vm (pliiH few' cents (IclLverj edarg-Es'i . Tlivri prui-t.ic* 
the Jiterfl, for five dayis. RemerntHif — Hionrv It not iwrfpMzd. 

Duu't 3(dsy— writff for eoiir-of MOW and be a, good dancer f^kiuE 

ARTHUR MURRAY St ud wE l w ' v o to w *n tr ' e 1 
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• Just Copy This Sketch 
Mail It and Pocket 


Rule Is Tburs 


See 
Pay 
Raising 
Tools 
Relow 


Get Into AVIATION 

Through Ai vplaneDRAFTI NG 

Send airplane sketch at once, if you are lfi or more. I will mail 
you entirely free Draftsman's Pocket Pule and "My Pay-Raising 
Plan/* Opportunities for draftsmen are bigger than ever. You 
may now get into aviation through my airplane drafting training. 


New Pay Raising Plan 


Draftsmen Ner.dml fjij 

AUTO WORK 

'file jMJlonwbile ind'j.'lrr in fun* of 

tkif ar-EL-e-C la Arrc-rl : j. Tliirtiumiii 
<?r dm-flflirro Deeded . [']; truiD you 
lor U>o w< 


ELECnilCITY 


Elw’.rici'T ll tilii ifintnliltf (THitt** 

’ tBfi vorid. /jr^rrart-iFU iLr,i 
(if tcu 


Jorce of 


djrirr.rtnp,!, 

in *TETT dellMTlIlirni i 
f n.>rtrr 4 Bli nif work. I'll wm\ri j 
bum*. Got ■ jwb h*r« . 

AVIATION 

A,9Hnl:jer& I* Jira ( In it* ir.fancr. It b 

bound !<• ficin-hij tii bn-PTUKHJi pro- 
tHtrliunii Pr»fljimc»i nr- 1 t- fin* ritual 
b ll. 9 1 19 tnu& irotj ijui rkl t mi butne. 

MOTOR BUS WORK 

Mtihif feu* bulldho# K&d motor bi> 

■tymliBpurtntJi.a fcraHftM l**dlfl< 

WOTM lndWot|l«it r Hmidr-idri « 
d rtTu mta unffimfud 9n iW^wcirt. 1'U 
*bnw ywt tin 

BUILDING WORK 

TTlp ri: Wilt ILlW iTH be blltdlil^. 'Kth 
pi mccura c>n bw creeled --r: tlrmut 
lilijin drx"T. h> dro-f+nrrjoii . ] llriLxk i 

£ 011 J|D ■rdhJltKtiml j' rn H i mir. ill 

a 


Mail This 


FREE 


TOs is a very valuabte 
book for young men who 
want bigger pay. It is not 
a catalog, but my pay- 
raising plan and money- 
making advice. I prove 

John Savadge, trained by me, makes $300 a 

Karl J. Doprce, trained by me, nFuHHi tC'Jft a 
month bccwiHt hu cnnkvu morin in tiia own boB-Intw, 
A. li. Bcmic* trained bjf ms. tt.fioa to BV.WO t 

K ar. Arthur Dt? Walt, trained by me, iijakea more Ihwr 
hj k month. D. C. Stroup, trn.in«d by me, makcatlTL 
a month. L, V, tiranKhton . trmiinc4 by mo, tnokw HfUi 
• month. Nl> nrsviou& experience nreilwi. you don't 
bare to ba b h I j h school graduate , 1 train yon at horm 
by my prurthra] worMnH mist bod- I B^vo TOUT mvincy 
bfl.1’ k it are not Batieiled. You muy even Knnki 
money while rent art Inarmrig. Wtirn you bavp finished 
yodr coorae, ] help you get a job without charging for 
thifl servksa. 


Cou 


You 


Get These 


^ Pay- Raising 

Toole At Once! 


I send you these fine quality * 
genuine imported draftsman's 
tools just as soon as you be- 
come my student. No finer 
tools made for practical draft- 
ing work. 


1 *ritt fcreiit 


than *70 a W eek! 


^njliiutr 

DOSE 


j t ATrtij)/ Before you put this 
-Emiiiuw /jci- iii/w. magazine down. Copy 
airplane sketch, mail it to me and let 
me send you free Draftsman's Pocket 
Rule and My Pay-Raising Plan." Remember, drafts^ 
men are needed everywhere. That's the kind of pro- 
fession to get into. Get started now. Get into a better 
position paying a good straight salary the year around. 


L SKETCH ~ GET FREE RULE 


ENGINEER DGBE 

1951 Lawrence Avc,, Div. I)-!35* Chicago 

Here's the sketch. Send me free rule; also send me free of all 
cost “My Pay-Raising Plan,”— how to earn money while learn- 
ing and, proof of big money paying positions, 

Ne-ne Age 


Addrm 


Engineer Dobe 


1951 Ijwrancv Artnuc 
Dir. H- 135 Chic ago, 111. 


Poet Qfffce 


State 





m 


POPULAR MECHANICS ADVERTISING SECTION 



See HowEasy 
You Can Leam 

HYPNOTISM 

TRY FREE 5 DAKS! 

S KIC rnr yourself how cany It. L-i to mJWtdlf the creat sclrnee of 
Hypnotism — how quickly you can learn to bend people to ynur 
will — l.mnJaji fear, worry uiid op pn4t Lm n — increase your earninga 
— aisrl foicu olhcrr tu glv-e you the recognition. power, and HdluErA- 
t Lon you deserve. m -how you how to use thin Rroftt h>ree io help 
you mo- ter every situation or The Elvv (lay TtLsiL Is. I'KKFl 

In juMt a low hours CH UumMi you the hidden secret? of Hy nnOt tan 
—the methods user! by the great openrtore— the Umazinff thluK-- 1 S-'oU 
can Aocnmpllflh once you uuderstanU 
tills mighty power. You can use it to 
OYeedumaotatACles, achieve your fondest 
tmliltlnng and become MASTER of 
yourself, Mends end acquaintances — 
either sex. Now you can quit (wing pint 
onh of the cniwd — now you need not be 
i:iip-ujiiilnr, |on4«A.ii:o nr dahspey » r-inuin Ie-ileci. 

J.'.raiiflT t nil pining* pu^or i&u (■*> [r»in how ec- 
ftt&rid not— donuutttij— In r.H-Ki r*U# li-Tu wJibi you 
WHH.I i' r |. br5 

in *f' niHrrtiri^ kEw hciA, l"** Seimr* cf IVyp- 
r.ViPKi. 1 tin w;:r!rt fnliulL* bypiii i ■-: — I“rol L. f- 
V .-i-.B-r-p-vi-uh Eli* lliMT -El ref lily g..-ri|H ■,'f-"'r-liii 
qf (.hip eiuirlir.il Ilf HlbjKl. lif r '■! r.nl f r cpLkir.* 

(In. jm-ii.ud* ..[ n-.rerf: hyiinotbEp. ‘■••pF.v -l-W 

IhII* r!> xltr *11 about tcunini -:p l-i II vr.n-,1 i*ir . 

Till- UypaoHiv tfirtnfr, ■ i -.■.! > . hc.ij 

Kitfvt yni.ir »'lb^-1 P, ii : iKn ■ Lap ru.l:ji|.. i tlli'Jl c( 
krpB'jtiiitttr bi™ tc u.pj.e 1 1 □ J.r;-* to er.aMs 

uoiu-y out o( h.TpaiHP*nil 

Try B Days FREE— 

Send No Money 

Ri>*;,-nifidf-*E *™ wr that I' r ■ f . Yu -.k -lIi \ li [i e~*At 
hrH.ii ¥■ 1 1! .j-ii.-hij 1th- h jteiii t he •ej-'Ei'.'c of Uj'rn->- 
Lipin _ i .ii l ■»«. will rend >cu * < .t.) wh ! - ■ f cm* rr-n-! 
tji advibrel Pljiiplj dip imd nidi (Ii# i*. a brfnw. 

Wb^lL Lhe h.>j«. prrlfiip pa.jc (lip (..flnixr. L-r ■ii'-rii.l 
low pHi* 1 of Jj' 5ll bl ip fpw CPnil! p-.ji*.i;r- "J f-i n Ii-pC 
Che p-r.wriF* or 1 1 jrjmBt i-rsi f. n! JE IWit iLI-.uj.-d 
kim| -I..: i , tntiija itrfi t'jti and utniiay ^ili m 
fffuadwl U tinge. 

FRANKLIN PUBLISHING CO., 

Dept. H -70. 800 Ns, Clark Sired, dutae^i Uliuob 


1 ymoklln Pnh. t& M Dcftt. E-l - 70 , 

I BOO Nn. Cllurk St., Chlpufim, 1 It. 

PleMfl pend me fenr amarinr new b-mk — Tkr &r {? hpi *f Jlv-n^im — h»t j 
' Yoiine. WJien lir-'ik arrix-fp. r 'It o"v tne p«iUnknn niilv 02 ..VI iiLn« (irwUei- ri l I 
< am not latiafifd *il ct &da^p' (rial, I in-ny jctiiT'a tli« beol aad y^-n art “.n refund my ■ 
| Gionry. 1 


f Ynm. l j l . L’t-T-JlT . . . , . ^ L . . | 

I If ffiiF Wfli'-elr Co be om when pMCimr -iltt, iwml |f? <10 with eoupoa and ap'il I 
Onhee'r-vbe'cePi CupleibereauEeMe . L. I'i.riiid wii:. iirdf r 


Mysleries of Hyp- 
noHsm Repealed 

IfOW to Hypnotic 1 at 

a Ckinw 

Sugcb fit i h-Lb' Sntdeots! 

How to Hypnotize 
by Telephone 

How lo Give au tin- 
HTt »l 11 merit 

How to Make Other* 
Obey You 

O v i L rComineBad 

Hfthitd 

How tn Do Dozens 
of Hypnolle Feats 

t e or Hypnutbm in 
Opo rid ion* 




1 


Increase Your 

Earning Power 

Apply tame And lJihor- Having lx : nkd fco ji our wytrk. Yoijt 
efficiency will soon be recotfnizeij and you will be in line 
for (UivtlttCBIIlEtlt. 

if 3 -ThLi dp machi r>f: shop work ut Uny kind, nheet-nieta] 
work, jldiritinc. carpeatry, autn repfttrin^, fiU-I[iiJj«, eon- 
crete work, plum bine, eieetriehl work, weitlj&a, building, 
gl-itss work, general tE j 5J-riirjiijbt r ttHjf-rtiaki ng, poultry raising, 
masonry or home repair work, get thia 


LIBRARY OF 6000 

TIME and LABOR SAVING 
IDEAS for SHOPMEN 
AND HAND YMEN 

JUST PUBLISHED 



onur 

POPULAR 
MECHANICS 
SHOP NOTES 

NOTES 

for 

1930 


192 Pages 
41 5 Articles 


377 Illustrations 

VbL XXVI F'H ! 501 

See partial list 

EASY WAYS TO DO HARD THINGS 

POPULAR ^FCHANXCS MISS'S 
CHICAGO 

of 

contents below 


line ^ 

now 14 foiling (n The t^hop N'otes- Lltirftty of (1,000 eiially 
irnrter&tood short cuts to every-day loti^. Mere are Just a few 
ot the auljjeetd taken froin the 1 L j article? in the iatrst ifsocac. 


ft ninixl Trivys. (:»r, -:i£ 
fL»rn-l Mgidiijd (if SUm* 

Bfa^liUieht Oon^c-n i- n L 

bfiK Ii Baw. OfM i nit MfPl 
Owl- a-T , 

]fei-n.i ■ H. xen p C T hpqf S,lt- 
dig 

BrnL’iwn, !M r-rli-rii 
Hrruua 1 nknihc 

HullLgrra 1 hr.J tkibHHc- 
ll-fV Kn.feP 

Ob mu Hit for Lhyou i of 
Cvrtf*J.iiP, I J <1[ I hble 
Loadlnj: 

l‘>ftdh--j:-,£ All Suit. I Powm 
KaH’t 

lifei-nraLInf vciTb Pmi ,7 
Qba 

Huh. S-ii ,ifer Idahiiip 
Elllp«*, Ht.nr to Lay Out 
11 t.M'-rc - 1 *<-r" r tvfer i ri/: 

CarFncrj, ]^bjp-S*ipinz 
Kialts fur 

“ 6 -Tigtiniif« ,r , Mhkitic 

i-iri'ii volume conuiius epproxlmatefy .“.00 Jinleles and -100 
illugtrmLiftna itud has J24 Faiiw. At che reunkir pries of 50 
eents per single yuIliiiIQ this library ™sis l-ut fur a 

limited pevMMi we wsji supply the i-( vni? w lien-ordered a tunc 
time at t Lie epecial reduced mice of only i j. 


Cdtiant* 

Poim !xin W^«f. riocilrif 

lor 

>’„rnLL.|i>, Ffi.Sin.iB-'.Ln c 

(lid 

FuTufLiicp., n™uiridie 
Ifamainl 

Jin, tun, Pu-f-j aor 

di i lz.it 1 1 Filir.[>. 

If.-iBi Llr'hl aiid; Saroiif 
J-Ecrm-e-li- li d SfeiKrrUr* 
l« CuIeot. £ii£.iji«- 
Diiror. 

OuUihard Mtitor , Sg[m>i> 
v'jh.-gei 1 E...r 

Px,-hbb^ fi-’s-fer, lltiiniF- 
ei,B.d<- 

Pi tl&ld9r,UananieT«d' 

Djpprr 

Sb,# mixHc from 
Hul 1 i,< ll. i-d 
T j dt»«t ShMirt M>ih in 
Sunil Shop 
&np4 LMik. for SiriiU 
Latbo 


FftliiSji ii nit i. ii.. l^chc 
fc.t ?,[ u- u ji -. Fur !l.[n-rr. n 
Stag 

*SW... K.1AJ>IeI[ Fil 
X^ri'itlinw, li.Lll-Hlnnriiii 

apwilbtiari . A iiViihibLin 
Sw iirh Mr 

SUrlnLrti at#el, i-.ildcrln^ 
FiJilnF. , 1 1 , , Kr Li: 

Aj>rlr 

SiirTT.i.."r Uiiu-r . Jit |>xiwi«]. 
1 triipl.-it^fl , 3 1 nk i ii* 
A«cur*1n 

Tii.M-rs, Pbimt l-i . ■ i- i'l l- ■ - 
I pi 

TooItmU, SLidinr, Ter 
fLmrry V>-' j 
Twh fr.r FI^eiio ilu- 

Towpil C>r 3?l«-rrd by 
I'd* Bar 

W iwd . Pl-Jibl iy f-jklcr t<M 
Wiwhulujij, IJijm^msda 
(.'uni r i'l^ii-m 


■SPECIAL OFFER COUPON- 


POPULAR MECHANICS PRESS, 

200 E. Ontario St.. Room P7, Chicago, til. 


ftemL me, s.- pnr j-cnir spi clal ofter, Hie ftillowlUK imnlis. I win pay 
1 1- * turn el price* find small aimount. of pnstuge. My money will he 
refunded If 1 am not aatluded, (Cheek what you want.;. 

□ 1 S 3 d Shon Notti and Uih« Handbook, both For Sfle. 

□ Com pit to Shop Motet Llbrprj ;J 4 nli,[ S 4 -Z 5 . 

Name, 

Street add No, . 


City 

- ■ ■ ■ ■ - mm m a 


. State, , , 


( ■ ■ ■■■■■■■■ ■ ■■ ■ PH I ■ kl ■ B t i li 1 ■ I ■ B ■•■■! 
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A 

WEtK 


MOTION PICTURE 
OPERATORS EARN 
THIS - and MORE 


B E the man in the projection booth — it is one of the big, important job? in the great 
billion-doll a r movie industry. The hours are short, the work is light, fasrin&t ing— 
and most important of nil — you am earn from StjGQO to $7,500 a year and more — 
easily, quickly I 

“Sound” Picture Course FREE of Extra Charge 

With our simplified stuffy method your training ls pm clival and ronmlece — it includes nil types of pro* 
jeering mnvhl noa and their operatic™, Klocfrfcity, $tu|tc Ulid Theater l-ise hkt i iijc b Color J - "i ] m Complete 
Cour^in Talking and Sound Movies includpl FREE of extra charge with both projection and motion 
picture photography courier. 

Mulian Picture projection is ju: : t one of the big-paying brunches rsf the billion dollar photographic 
field. Today there'* a eryiiiR need everywhere for expert motion picture cameramen — ,l tstL13" photog- 
raphers — photo- fi nishers. 

Send Today for FREE Descriptive Book 

Our new FREE bonk tells you about this wonderfully attractive pridnSbinn. 

Shows how you can quickly qualify for a well -paid position, no Motion 
Ficturo Cameraman nr Project ion list, Commercial Pho- 
tographer nr Fhdto-Fi lusher. Send for it TO I >A V 

— 'NOWI It may be the turning point ..> ■ 

of your career! 


SUCCESS 

COUPON 


New York Jnsiimtc of Phexartrjiph.v, 

Dept, Q-HJ 8 , 1 U Wcs,c i.ird St., 

New York. N. Y. 

nr uliSEcsV- lm *cim| n. s. r,j r.r your ]’ It E JJ 
3ii>:ik ill d. Lujjp kJi.-.-jl | . *n H'laUl ; 

O Mi'+iisn Pn l-irt! fif.ii'tiiiiiAf. 

O 7- 1 - “ i ■ ^ m F'c^riir^* E'r-.i i-nni ,1 
f'ijhnfiii'rr I’liirlivUUilinf 
Q i- (-rflC 

^ r anu... 

A At'rT'lf r . 



These Lewis Students 
‘"Made Goad” 

O r F. Sfjjrirr - — "’I Receipted 
the pi ksSt I i.i rfc 4tf M iimuier. I 
k mi w mj course is going to 
tiring me thru '.villi colom 
ffijiilg/ 1 

i\ A Jtm&a — "I was eh r well 
Manager ul this lintel. My 
SUeett*i I.-: due 1<| the Lewis 
rSchi nils.'* 

it. J. fj'rus.v "| have been 
appnl tiled As^HkUUH Mana- 
ger of thla ‘HKi-r- mn Apart- 
ment Hotel- I can never 
thank the LeWia SchiHJla 
e 1 1 1 1 Lit; h fi ie tin; I r i^sL'Canee" 

Hinru fi, r rhwmpwn—"l 
wilt have charge of the 
AutJlElnjr rmpanmeut Lu 
t tit*: new hotel, jn 11 X 1 % 5 u- 
creftsc m issEucy. 1 * 


Earn $2,500 to $10,000 a Year 

In America's 3rd Lnngeet Industry comprised of Hotels, Apartment Hotels, Clubs, 
Restaurants, Institution*, Schools, Colleges, Hospital-), etc. Daily call? for Lewis 
Trained Men. Over 70,000 high-claPF position® aa Manager. Assistant Manager, 
Steward, Engineer, Room Clerk, Publicity Director, Sports Director, Purchasing 
Agent, .Bookkeeper, and scores of other executive positions paying #2,500 to 
S 10,000 a year open annually in hotels alone, Salaries up te $3. WO to start. 

We Put You in Touch with Positions 

Without vopt let im hSiow you how bis pay, fascinating work. unick 
advancement cun be yours in the great hotel industry. Age i* no 
obstacle — young and old alike can win success- 
A common unhoul education is ad you need 
with the amazing; Lewis System of bparotime 
Training iti Hotel Operation. 

Previous Experience Unnecessary 

Hundreds of Lewis Students are winning 
Success. Tti tally unacquainted with hotel work before taking 
the Lewis Course, Hiljitt II. H timer is now AiwifttAHt Manager 
of a fine hotel. Lionel C. King raae from Head Waiter to 
Manager of a big Country" Club in a nom par&ti vely short time, 
due to training he received from Lewie 
Schools, YOU can do as well. Low cost — es*y 
tcrinji — money back asreenient, Write bidny 
for Free Hook, “Your Hi# Opportunity' 1 and 
complete details, mailed without obligati on, 

LEWIS HOTEL TRAINING SCHOOLS 

Cl. Bald Lt*ft Pr«, no.mEL-I3S, Wash, n, loll, 0. C. 

The Original and Onfy Sthuol vf f is Kind In the World 


Lewis Hotel Tfalnlrig Schools. 

Room CL-339, Wn-shingtnn. h. C. 
seuit me die Free nook, '‘Your Ibg Oppor- 
tun LtiV without ubbgution. 

Xama. ............. ............... 


OPPORTUNiry COUPON 


Address. 


City , 
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LEARN TO 

ON A GLIDER 
THAT REALLY 

FLIES 


FLY 


COMPLETE 

with 

Launching Equipment 

F. CL 3 . WICHITA 


If >'*(1 W*uil Ed learn to fly. no bflter mans fin lx? obfjined thin 
4 Ciiis'i j Glider. [ [ if i gUdfr ihj[ really flici, It h.is been designed 
by 3 piortetr j-ifdfjfr builder, the mw who designed und now 
buildiihf famous Monoplanes GtttrtJ, AH of [be knowledge jnd 
experience gained in ihf years of building aitpUflU of every class 
has been put into this glider. The Tic i lilies, equipment and Work- 
men of one of the Largest and most matte m airplane plants in the 
country arc combined to co mi run ib it glider in rbe most air- 
worthy manner, U n more than an experiment pi toy, Ifhas bet" 
.proven by actual test flights Under all conditions before being 
placed on the market. 


Gliding, besides being j wonderful sporl. is instructive, The 
Cessna Glide r'i control* are of eitaerly ihfl same principle as those 
of an airplane. You can ger the flying "feel." You fan actually 
learn to pilot, a power air plane by training Oil J Cessna Glider due 
ta its exact likeness to an airplane in principle and flight. And 
you c.in learn economically too. The cose of the glider complete 
is Jess than a flying school course. Now i.s rhe time to form a 
glider cl ub in your vicinity. Become an owner, or part owner, of 
one of these famous Cessna Gliders. Write today for complete 
details. 

CESSNA AIRCRAFT CO. 

WICHITA KANSAS 



Earn $2,000 to $5,000 a Year or 
Have a Business of Your Own! 


Whether you want a job at good 
pay or a rikybly profitable hush-hex.* 
of your owm — the Poultry industry 
nJTcr? you more than any other. 
There's a shortage of poultry meat, 
arm cp^x — a xiuirtagp of trained 
pnuEtryniett. PJL (mm you ([iilc ft I y 
tit home — to dll n coi»rt ]ob In Poul- 
try— and our F K !■: K Students' Klu* 
piny tciei i [ Wept. wi El hel p you get delc ! 

TREE Book Shows Way to 
Big Pay «nd BIG Profits 

Mali coupon below TOP AY 
fur my Big NEW FREE . 
Book, " Haw tn lUhse Poultry kj 
for Front." My forty yoftot ■ 
a[ experience ttfc yuure. The 
Poultry Industry 
ni*eOs YOU, Y uU need " f 

D1J? flpfc Lt — '.in si tfn| / 

in lion for 1l» H-3 C 1 ? Mfirwy J 

" ,r " u /it. 


Spare Time or Full Tiitae 
YOU Can Gath -in SIC 

No matter where you live- — 
city. town or country — or 
what you do new, my 
proved methods will axtUru 
i/uur succcrx rlgbt from the 

! i! InUfi V'.-ii Make irnm 
t? [KM tit 1R.4WK1 a yen/ and DPI 
Anil, -< Virll fh'iCnK- lO »14fi y-OUr 
iiwi bun new, i'll *tw*T i how r.-. 
mruifte you/ l ir-jr in -it* (two* n-.nLi i. 

ply ilrdf n 1 1 rri ■■ 1 i op H y Wftpt I'v 
d/ju+ far Ihounn-dj tl ,sKh- , rii“ 
1 r.iii Ju Ear y_ ; u . 


NATIONAL POULTRY INSTITUTE. Depl. 411-M 

Washington, D, C„ Atl'n: Harry M, Lamcm. Pres. 

Hear Mr. Lam on: Send me your KUEM Rook, " How io Rniat 
routlry for /TaJM" I want to know mure nbOUt mi ipppsir- 
tunity to malse $2, 000 to $5,000 a year, aparu or lull llttiu. 


Xatae 


There’s Quicher.Bigger 
. MONEY lor YOU 'in 


iifn mua ELE CTRIC ARC 

f I LLUIIiU ox y„ acetylene 


Btruc- 


Taught by Actual Walding Practical 

iJs Fi^rr fcielDftH'ilt Atiywhrrr St Art? Prl«. Ple«-Ui14, HI=h*< Steel. 

Lut*I Steel. Iri'h, Atit*J> pnd CanmtTclil Weldltut. CmIIIhi and Br 

LOW RATKB KO Ft SUMMER COR RBE8-KNKOLL AT Okl’F’ 

Abie Cmtnn In Itadic. Elect rici4r «r 4 Au1«:noHI«Pi 

Full Information Free bn Request. 

Coleman electrical School. ISZa-K Main St,, Kan »* City. Mo. 



u/uV MOT 1 spend spring, summer and 
ty n i iivi fat] gathering hutterflies, in- 
flects? Simple and intensely interesting outdoor 
work wrFtb iny fiwtraeCia™, I hwy hun- 

dred ■ fc *p«™ f"f wHIwtkm*. Binn# nniMtr fll U» I7*tnh, Befrn* 

^ndinj mnf bnlhrRjf*, I Ou (H'i? hIji iilc*J Eflf InY r: I i'lnl«1 

PftHrprtiri.ua, It wrixiMy imo-jN te ppI.* t* .wir.it Hi! it rills «*,* 
alas yen turn Uij., p*4ft, ar ycie ro*i?*t. Up— M isrf M c ij| t* n , 


MR. SiNCUUtt 

Depc. e, Rfti 


. neALr# in insects. 

1424, Sin nu> ( i5. C*ti| r 



SIGN 

««d 


CARD 


Fa-HrimitlnK profession, Big opportunity In IhLq Iftat-jrrnwlnfl trade. 
Earn while vuu ifttrn lltafllRTi arid. Xo tu I enter Experience required. 
l%e jirtir uw’n boss orobtalJi a ttood pDiitlda Learn show cartfa, post- 
ers, buiietiru, .sIqem, advertMiur lityouls mkI a] tied sulilMtd* We 
ttacli by mtiiJ or at our school. Quick results— easj to learn, 

EARN $50 TO $200 WEEKLY 

Otto C. Wiftjtaml, Md. h home-study Ffruduitc. iuade 51 2.000 rrom 
hir- bu^ifio.' In one year. Many dijece^sFul urailuftte?. Oldest aiui 
foremost sehnoL IJiUr't delay- Write tor complete information. 

DETROIT SCHOOL OF LETTERING 

191 Stirmon Ava, Est. 18S19 DETROIT* MICH. 


FREE 

£t Book 

of 

Facts** 

Write 
For It 
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The Day-Dreamer 


Will he ever wake up? 


S life is made up of rosy visions: 

He sees himself in & n» nager's office— as the president 
of a firm — with a SS^dWO salary— perhaps even a* a 
millionaire with, a Rolls Hoyce f a rakish yacht and a swell county 
estate. 

But alt this grandeur is in his day dreams. He lives in the 
golden PARADISE OP TOMORROW— and it never comes. 

He does nothing with the opportunities that surround him 

TODAY 

He feels above his present job. He is always ' 1 goLjiC to find 
a place where his abilities will be appreciated. " But he NEVER 
DOES. 

He i a the despair of hia employer*, for they know that he 
HEALEY HAS ABILITY He can plan with intelligence, he has 
original ideas, imagination. If he could only concentrate on 
today, instead of TOMORROW, he might have aU the prosper' 
ity he craves! 

What he needs is a STICK OF DYNAMITE— anything to 
wake him up and teach him to get results from hia abilities NOW. 

If he doesn't give himself a rousing jolt, ha will complain 
more and more of not being “appreciated"— and gradually “peter 
out' 1 into a failure — A JOB COWARD— a cog in a business 
machine. 

He will always be somebody else'* servant, instead of master 
of his own destiny. 

How does he get into such a mental state? Because he uses 
Smty about ONE -TENTH of his mental energies in doing the vital I 
things that count. Psychologists have proved that moat of us use 
NINE TENTHS of our brain power in day dreaming, fortune- 
wishing, aimless time-killing. We are nearly alt victims of .the 
vicious habit of living far below our God- given endowments! 

It doesn't help to learn that certain of your mental abilities 
have become WEAK THROUGH DISUSE, just as unused 
muscle* do. Nobody knows better than you (if you are honest 
with yourself | that there must be a “screw loose somewhere.' 1 
The proof of it is that you have failed to reach the high mark you 
ONCE set for yourself. 

You admit it. What yon want lo know is, WHAT CAN BE 
DONE ABOUT IT? 

There is one very simple thins that you CAN do— now. Yon 
can find out what PalmaniRin has done for 700, MO men and wo* 
men, hum of whom were facing THE VERY SAME DIS3AT- 
I3FAGTION with their attaLnntehts that you are feeling. Pci- 
i nanism developed, the mental powers they lacked— ft replaced 
procrastination with, "do it now" aJBducy; it put concentra- ' 
tson in the place Of mind -wandering; it Substituted salf-confl- 
dCnca for self -distrust. You Will learn how Felmanlsm has Often 
awakened abilities which the individuals did not DREAM they 
possessed! 

Since Felmahism is the science of applied psychology, it: 
bring* SELF REALISATION to all cta&aee and condition* of men i 
and women— prominent and famous as weU as obscure and ujt ; 
known. And among the better known perns* who use and advo- ] 
Gate it are; 

T. P. O’Goimor. “The Father ^f the House of Commons'* 

General Sir Robert Baden Powell, Founder of the Boy 
Scout Movement 

Edgar Wallace, Well-known. Author and Playwright. 

Frank P Walsh, Former Chairman of the National War 
Labor Board | 

Jerome K. Jerome, Novelist ■ 



General Sit Frederick Maurice, Director of Military 
Operation*, Imperial General Stall 

Admiral Lord Eereaford, G.C.B., G.G.V.O„ 

Sir Harry Lauder, Comedian 

W. L. George, Author 

Baroness Orczy, Author 

Prince Charles of Sweden 

—and hundred* of other* of equal prominence', 

A remarkable book called “ Scientific Mind -Training' " ha* 
been written about Felmaiuain. IT CAN RE OBTAINED FREE. 
Yet thousands of people who read this announcement ami who 
NEED this book mil not send for it. “Ifs.no use," they will cay. 
“It will do me no good," they will tell themselves. “It's all 
tommyTot,'' other* wilt say. 

But if they will u*e their HEADS, they will realize that 
people cannot be HELPED by tumrnyrot and that there MUST 
be something in Felmamsm, when it ha* such a record with 
700,000 ttinerem. IneDvj duals, and when It 1* eiuiorsett by the 
kind d f" people Listed above. 

If you are made of the stuff that isn't content to keep on 
“putting off" all the good things of life— if you have a spark 
of INDEPENDENCE Left in your soul, writ# for this free 
book. It tell* you what Peimanism 1 b, WHAT IT HAS DONE 
FOR OTHERS, and what it can do for you. 

The first principle of YOUR success is to do something radical 
in your life. You cannot make just an ordinary move, for you will 
booh again sink into the mire of discouragement. Let Felmanism 
help you FIND YOURSELF. Don't pul it uff. Mail the coupon 
below now— now, white your resolve to DC SOMETHING 
ABOUT YOURSELF is strong. 

THE PELMAN INSTITUTE OF AMERICA 

Approved a* a Correspondence School under 
this Laws of the State of New York 
71 West 45th Street iSuito H-*J7 New York City 


The Pelman Institute of Amenta 
71 West 45th Street Suite FM1 7 
New York City 

I want you to- show me what Petmaniim has actually done for 
over 700.000 people. Please send me your free book, “Scienti- 
fic Mind Training." This place* me under no obligation what- 
ever 

Address^ — — — 

City . State — 
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*You fellows 

Who Wong- 

BIG 


530 A DAY 
|h-nf Mm. t :■*,!( -rr 
| ivam. iKh.hin^ 

A Vn k plmtl tni- 
rbllpil. N'.-> TVilEtl 
my own U(, Ctrlnel 
ytiop I initkc n* 
hi ifh ii f ;i> a day - 
A J 

tER, Wunc-tsH Lcr, 
fiCUlll lr r lUfft, 


> 1.50 AM HiUlft 


IJ*»j- 51 k r*oke-: 

I iiiit l» work !l rt 
a hLlVv f'.r 4ic ui 
|io:jr be two I vn. 
r- e 1 1 1 rt . N i> ■■■• P 
thanks Lij VM.iu.Mr. 
l.'oiice. f ci;*rc.a 
«! .53 ■«] b&UT. 

(i. W. 

jMb j, lii. 

fe!S 


NO EXTRA 
COST 


Get into 


vrny earn ¥15 fir Si *0 or S 3 D a week, when 
" in the sni'ifi days ns »n Klee tr Seal Ex- 
pert. when ao many men are earning J 60 to 
$ 100 , do it easier and nc.it work huK bo hard? 
Why should you rrmaijl >fl a SPi all-pay, ni> 
Future job that off ere no chanee f^r big prnr- 
matron- rin eSnince for bill income? Fit your- 
self for a real job. <»«t Into Electricity- 
That^P where t-hn bin. money 1R being made., 
and always will be mode' 


ELKTRKUr 


Electricity - The Big Pay Field 

Today crcn i the ordinary Elecmcian. — the ’’fterew 
driver” timl— iu. nuking m£ui£?y — Ijig money. But it's the 
trainer) irum -ti:e Electrical Ex pert.-wbo makes the realty 
hi g money. — S 1 1 > to 52 d a day — (ftO tot 1 Wla week. Be a 
Big-Pay man, yvtur^tr, Get in line-, now r for t?hO ui Cbeea 
"Biff-Fey" Jobs. 

1*11 Train Ten At Home 

l'L 3 train you at home, — in your spare time, You work 
jobs as arc working now— at your raina job. My now 
furaoiis Vl?urlt-Sh#et ami J pb-Tifktt p methfid. spUarantHfea 
you simplified,. practical training along work- E-hop lines. 
Ilia tew short months you c«nstepoot of yuirr dIiIichIi int* 
n. new j > rti — into electrical -work where yo a can be a Big- Pay 
inati in ting. Biff-Pap Cold. 

Yota Earn As Y«U U«rn 

Trj learn Electricity my wn,y you don't have to be aCol- 
hsteman. or even n High School graduate. YOU can read. 
You Can write. Tliut'senaugh* With me. you getcxperl* 
ence rn y ou go al r>ttk and rn aku good m oney while Irani i cut. 
I'll show you how,— and I'll give you. without extra CWt. 
tools ntnl apparatus to work with — 0 13 Iff Outfits In adl. 

Money Bark If Nat Satisfied 

That's What I Uroo lo dr). AxLfl Imck ai me in thla 
agree im-nc stands the Chicago Engineering: Works, 
a (2,000,000 illlnola CJorporatlcin , There’S nothing 
like "Cocke" Training anywhere. lfs the Training that 
biff Electrical men are praial n g . it' a the Training shut 
cm ploy ere roctminrad; It's the Training that one of 
oi.tr greatest Englnerrlnff soClirtiCK bit* endorsed lOOper 
relit. It'* the T r al n* n 9 far yo u . 

It You’re Mu Un Than m A Week 

*— InveiH|ate 

Don't WHitaminotci Find out today why "The Confce 
Trained M an te tht f! ig-Pay M ;t 1 1 1 ‘ „ ev«y whcreS Find out 


how "Cooke 11 Training wiil help you t>o<ia d you r pay I M>*l 
for my Big KIlKE Bnxikof Pari 

Be World 
_ Sms t he _ 

this tm.-at f rcc iJwsk. f^fnii for it today. 


poh right n^w-- for my Big E-TtEE Book of Pea 

the Six Big Wcrking-Ouittita 1 give you without extra 
" pis’ tisre*. the proof a, th<S 
letters of other "Coolre” Trained Men. Get 


chnrjto. 
„ Biff-Pai 


thu hunilmh of ; 


emj| cvucnJEi EUGH i M U W I 


CliPt siga r &ud 


Send lor my Big FREE Book 
that shows how other men 
stepped into fine jobs paying 

toodioo 

A WEEK/ 


at 


you- 


fiomO 


raw 


short 


anti! s 


COOKE 


K COUPON 


L L, COOKE. Chlwl Inttniotloo Engineer, 
Ctpt, tfl, JISO Lawrence Avo^ ChiOSgOi llf< 

SrJld moFEEE nqrl nrrn^d yHTll r RiiT R.-mV "-‘-’r-TTwOmf 
Rih-MtM* In fclei-tFN.-iW.-‘ wllh pH uotail# xtouus. y^iir 

Borne SbuJj tXuiieuv iq Ek.-ctrn>Ufv 


L. L COOKE. ChLaf ln»tructlun Enffli 1 *«r 


S ATn ■• 


AlJlJl-PM 


SL.'f 


Cl tv 
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Classified ( Advevtisements 

WORLD'S BEST WANT AD MEDIUM 

Advertisements an this section, 35 cents per word, each insertion, minimum, ] f} words, payabEe in advance. 

To be printed under proper classification in August issue, copy should be in our office June l£*h. 


AfJVE i:~i:UNE3 .MIEN LIES 

(JET Into ftd»(*ril*ltie- I.earn ^ulekly jt 
home. Kjutrr li'ncL- unne«watT- New eaay 

place No Itli hooks uaed. Practical VCntlL 
Litij estaUJ 1 Stierl school. Send name and ad- 
dr«af for (iiiercsl Lne free booklet. Frige- 
F • ii v bs snout of Adkertlsine- Depl, 3-tdH. 
iwoi Michigan. rhieajTD, 

A ft V K-Tt'l’] S 1^72-2 I i railing Simdiiv new* • 
papers. 24 W'»rtl p flu !&0 KseHiknl fur Hj- 
tJLjnlni: help. F-n 3 es nm-n , nf hu clots* oppor- 
tunities, In form ml del 1,1*00 h-e-d paying 
ij^llea, ipuli-order weHEJIftf. mmLMUlgs. 
mailing lists, ett-rylEilnj;- Free. Wnda 

Agency, Germ JSorl Hide-. Cl Ueago. 

1( J:i tSELI J A. I'. MTl ! -Lc.y r^c ■ " i r r :i r :i !■ > 4 ■ N-f 
Charge, an jrepr* in business. The larctd 
Ha^uk-d asiaticy in die world. A n l-.ru m 
A 1 1 u-rr Lsi h g Ajp-ucy. 1 00 No. I*o Pall c St.. 

fjdeftgn, I] I- 

AlKtfKTlrtKKS liratiiL new Bih'ertfslmf 
directory Inn HT the pteis Write tufiny 
fur f r«Ti - copy. Amerlran AdftriLLOg A fancy 

4411 n Lewis. TnfecU;, (llkl-n- _ 

FttICK — New "fif; !4i~A’' li ; e ri isc ra H*dc Guide. 
4! tuEsi 1 -- Includes flvet\tlilnE Lowest ‘ ilea. 
K. II Brawn Adi crtS sine Agency, HO H- 

T^rFwm. t'i^naarv 

mVi'A 3 N CtnvnT*er». <3 1 h rr| Inti i>r^ c hr^unJi 
publication advert I ’in* Martin, 2711! West 

4-Id, New Yurie. 

A I > V II Tin S K in r«ral weeklies. Lisri 

free. ATever A getkV, 4112 Ilicirord. St. 

Loufa. Mo, __ _ _ 

TTMK ruunls In atrn Ii I UK for patents. See 
pjiiccs )"> 11 nd 1 :sia. L'larence A. O' ft den. 
Res liteycd Patent A Hartley, Washington. 
n r. 

Fd R ADVERTISE ftS 


ADVERTISE In ciMjjtErx, iUiSIv aud Sun- 
day paper conhlniitlMii. Low ratci; lifts 
free. Keatof, tljirifOTd CMc a gfl. 

' ADA" HTtTI SINE: -. Jo H'ii r iJ 7, Ifff fuigiiihiRa, 
fillet lhtie« Jnt( rr ioiiJ. -1 20; circular’ mailed. 
401). S1.0U. illallinr liurauu, Lawndale, 

Calif. 

SALES FBaiWOtlDW 

WRITE Anv --a 1-4!^ Irrrcr i:r adv.-n I ■■■v- 
h»en(. line r|.iH:n. Advertising special tat ■ 
iijr: Mj;cl es perl epee. Kocnarca. 321 Elm. 

l,i. ug 1 leach. Pa I lf. 

miANt:u nr r ice st Ft vile 

WA H If 1 NC TCi N I p. C it^[Prc*H.in. roll on — 

Mail address. Branch (.trace Service JSure.iu, 
Mi'i Alla* HI dp. 

' A G F NCI ES WANTED 


M L 7tV r Kirn land uuntv .it'eto'lm- Tati. 

ApKolthr , U.nter Htiu, .N J IC.V %t-qt:;nd. 

N4IUNG LISTS 


3,004> WOMEN M (V prnSjn^s J10 Nnah 
Tllert. Enst f ra jr( i if'i 5 a, N\ (_’, 

A (.: T 0 ^iHj R t L E S- 

TIME CnPnM in anplrfcn fnr patonp^. See 
uaeL-3 i:;i ami lilfi, <larf nre A, O' Ilr Leri, 
KeKlaLercd Pidetit Attorney. AVgutiln^toh, 

n. r. 

~KT71'!lfri‘(iI(;A|j Trfjuhje *h.:i.nltLH i>h the 
mrdnr car *Pd rilmEane. t*mn r 1 tru^t tai JueK 
nr eiiftsa wnrlt. I, earn le inaSrE every met Jett 
eniint. In test! ns and renolrln^. Semi fair rnrr 
pSandnrd 4fl?-r.:ise hrel; fur eleerrlclais^ atirl 

rnerSaolc?. -‘I eh dlHiinnns. Hundred t nf erae- 
Hval ci*oi5. J‘n,>- pnrti inn Et fiO plua nn.lase 
when deLLveceiT. If r,ms|de [ T . S. remit 4tien 
erderlmr l*opu] tr .MiH-hanira Prn;s. Rikmii 

f'J 1 , £ 4>f> R Qm:irln SI . rhi eace. 

roLtlKlLlMl Anri BrirlrlJ! Iiy Yale* 
fflvae nil the npc-e^aary "kilVk^" (hat will 
4nin:fplin i*nu tn anlilfi rkJ « i I ] **-, Slit pase^, 

fil iTHtaliqflnn^ Delivered tn your dnnr (’ 

*0. H. SI an ply nay p^stmnri T5 ch:h(s and 

(I'Stajre. t’ntnilnp Mcrha riles 1't*5», Jtnoin 

jn*T 200 E. Clscsrltp St,, (.Ihccaji'ft. 

~ ^ AUTO SUPPLIES 

.AT’TOilmTVE T'K-'l® acnl meehanic-s" =.pe- 
eruHIcj. nepre-sentiiMvea wanted. Often e 
Dover, Uui. 


SAFETY (Jut ’lik* ittirmr; new: mrenltan. 
Enclose fl wiLti mlvcjl L-eiu*'i.S. Will 4t4irt 
Itrepiiid. E’onJ, 4.?hevrnit , c elf All ■■lirneie 
plated. 4 s , 4 in. plate sl-,.rs. lieKular i2,O0. 
Llaitted number for dd. (Tissue uitlf. M* ne*. 
refunded limned Ut el v If ri"[ vadHfact'cy, 
Handy Alanu^-turlns Co., (1 rand Rapids, 
Wtch. 

l-'4 1 1 l n ~ il c-r'u- r.i i -i r7 rcinjtlt. sruaLan- 
tutu! like now, Eli'iiiunej' S3* prepaid, A (l 

i:,ikrs si,ip|il.lr.;t |iK.ip,wlJii|;|iicelr. Ajrimrdan 
Slnn»[4*y t>iauari\. Am.leUDh. Ind 

"SE' 3 ' E ] n 1 1! ST4 IS" Fi=rrt ",r f Make ]tn- 
ins ietA, drilled and tviLb rlvfls. $1.73. 
pcvstpald: f 18.4)1) cbvsEeti, ihteasn If rake 

¥,loiuc SupEtlj- 11a. . Sit) W, Itaniidlph St.. 
I'M c o so. 1 1 1 

r\ i " ' ;'4 1 si,ri : uTtr tluu i , a n. i : ■, ■■■■ 

power, Ibse. sas. elLinlirurs carfe n fltq all 
ear.* with dlMrihulnr ifiFiillen. Money hai-k 
pruarantce Senr f. O I). SU.ih. smttli 
Riwelaliy Cts., id 12 )4. |[!chland Ave. . Err- 
vryn, EL 

"" rsi-.li .\kr ■ ■iipres'.iH-s. u u ■ MinKm. R*-’- 
conilitt-Mied. mllilantceil iiki- new. Slilyrn'd 
trial ravy (UiVi|K*nt5 r Also pseil I »*y: l<t^. r.ir 
n,,jj,li4?r-. rhat^erai aprpyeri, HW il-7Di, 
i'i ■, Oli in. 

""’’SPIUJti.UJ Of ififflc*."— Ifninnil inti 
rattler For Lhe ncsity I wheel hralre nuls 
all cars. ,tr*f jyuir dealer L'nitotsil Sprint 
On, , Orand Rapids, MLrli. 

KKtt T Amo parts £-"i-*58^ Motors, rear- 
ends. ratPators, wheats, jienerat^is, c:i r0-.i- 
riHcifs, brakellnlnf Elw- 17hst njctf 40- 
80% ntf. HrlePtnvan. atuia Main Si., 1 L n >rr - 
r . i mi 

KEtV ElcrtrleaJ t > E'-r I ■ tils r>I "tie in piece 
up-to-date elenlricul 4iierlnna rv with special 
radio wurdt and term- r»eeiher '.rich l Ll us - 
t rations of elcrlrleel svmhri|j. rail In. dia- 
grams end other wlTLiiff dljtierain s. 1U1 

paces — Veit pijeket jin*. I'rlcfl n.nr 

PR-Mlpulil. Fopulac Me'-Uanl- I'mc, lire up 
Hftl. Soil E Ortnrip St., FbkPKP, lit, 

(’HKOMIl'^r Flatlnir iirtivVlVr — rd ” lr»j'rl," 
steel, trrais, tapper acid idekel ; wlt-lidtit 
cleHftelty or machinery. Guaranteed n«i L 
ti» tamJ«h. H pint can ft.. I p |m*|jaid 
r: 1 1 r li .*■: ,; I i '■ i . V . r |j^-afur. 111. 

I'I. Kl 'TFl rr \V)- 5i”tderl n jf ” "New. st aril I jTcT 
1 *r t nr! p i r oFm-C .cEc tvc-I ■ 1 1 ei-k Re nrn - e nl ,r lv , ■ 

'I.!. i kl lay easy 1 (Hi r 7n rd Ht SnrnpLe $2.0(1. 

mivii.ni Atr^ (--. . fj>:..i,v r.viif 

FATfrn "S - Ttill e.e iiahilijonk — I Ty parrs tau 
t:i pa-,s the eKainipaUiiii Fri r any jcry.de of 
IlHitnse for statinciarj', cnarlrtc und Diesel 
etigmeers, firemen and Lmliec jnsurii-ir in 
any state of the Union fir anv rnO-lnre of 
("unada. Flexible eorer. Uundy pnrkct 

^Jre. Fny pcutuium J£.(JD plup jvi iiipi* when 
he hands ym (he parfcact. Hicnulfnr tie- 

MCrbi n li“5 Dress, Ruffin 8(11, 21)0 E, Onlarira 
Sr,, C hk run. Ell. 


AUTO SLltVlCE EQUIFWENT 


SAVE Mimec- nrtrigci ectulpment reo n- 
tlilj lined jjujintitrjwd like new, BirKnlni te : >l 
stnnda. cliariieij. ctHrorc ssort. car washer j. 
Shlmncd Erl ul r ttnus 1km M-7D2, Thjj*, 

OhEo. 

VS A ERA I NS 1 ii new u ua ray r i i | haKery 
duratirs : dtrc-l frivm fnclm-c. (1lr"ilnr free. 
A 1 1 a i il : itarr R’nrn mEl- n £' In i ii' ;ii . Ohio 
l’Hfiritfl In ^ ■IknTr tin ticry" chargius at 
20 mlniite car wyshinp, Instull eniilticn*n( 

pTttrt loitlly nn liwcdiwl, Darfraini in re- 
CondElLnnCd huffera, prlnilen, myiprc ; sprs. 
sni-;ivs, nrr wcl'lc rs. Bm >1-74):*, Tpry, Olilp, 

t:SF*:n Pars* ntny makc;'”r;-iF»r S^prctollie 
In ia nit Inas atsrl rnar end pa rtf; Her En- nrid 
satisfaction. euaianUcd. E alley Bmlhers, 

JJiJTC. JTf. 

Bt>Y >t :i ch Hi i: !: Him* new. icviseii 

odltton— ju^t nut. 2di) pai-f , cnnE n Lnl ny ( Hi) 
-irtlclrs of new material nevrr hefpee puh- 
Usberl in book form. Pitied with io(r T c"il Ina 
(bltlfi tn rriahc aud dn. Owners oT lhe old 
edition wiEl dune thlj new bunk. Ddli-crcd 
in ynur dnnr l'. O I) Ri misty pav potman 
¥2 and ppstRjce. E^rhiFar Meelianks J'rra^ 
Monui 801. 200 E. One a riu fit.. Chicago. 


fEJFT FCNTP CWfftRS 


AT'RORA rndfrraluus puns and 3.1 raring 
Rc sra. Speedster h idles, headliKhts lit * nm- 
nEtssJufi Jsead. Sen Simrt Factmlei ad page* 
I2S. 


MOTORCYCLES, BICYCLES AND SUP- 
PLIES 

iNiTOLEC V(*l,l.. )S iVHliTris™ firlers. 

hi real ft aheeLs fir staapp, spiwial i victors 
supplies. (iintnTcyile aceestoriri lyryesi Uor 
in America . Emvest prices- Larged imitnTff- 
ete mall utiTe-f hmtqe in tlic Unltecl ^jaies 
Rnrhrslcr Harley E)avliji<in CerjMinuliin, 12H 
Wed Mo In St,, lluditslfl, N, V. 

- HE I* A Hi With good use-J pnfE-, sjm' ^ 
or more, stale par!s needeil. no lists, j, ]i 
lie hi 714)43 Amher Are.. diRyigiv 311 

Davtdsoci hanralns at r rre 
meudmis saCrfflctf. 4 11 mydels ftnd prices 
rSunrant ced. Send 4 ecu Is In annuls fur 
nur CBtalng "Jt-'iilC)' HutlClg Mot inrl l:lfl 
Barraius." The Knuth I’f*., 2j-27i Fund du 

Lae Ave. , jUUwaibke e, Wls - 

HFNI ) K IcHilST l^Kt-fisihr, Indian, Harley 
li.jed motOP’i'elei. pan 4 and encknes cheap. 
Alftraft tM%pvernbu)s and part a. Oatnlnsi 
frw. Uallalt * Cos, 1’JU N'. I2Ui„ St. L-iula. 
Mu. 

MOTOR (CYCLES jOI makes and niodcl s 
blKjMfst %a3uea e^er offered. Ah'* u*rd 
I larky paTt’. nff. Send stamps t-" - 

tinrtlctilarg^ Harlw-] kiiihin MnitHrvk 
Cn M J40H-lt OR™ flc„ 8 1. Losila. Ky 
MflTOBOTOLINO — ‘^VkiIbbI 8 port on 
Bffrtil." ftend 13c for In test Used nuipii-- 
peele eatal#a Iniilsn Jlfttotryele Sales, 

K uttsa* Olty, Md. 


AVIATION 


FOB!) p, A” 5 tutored 2 passenger snort - 
plane easy cuusfrurt. Itliieprlnts In.hd 
Arruplano lidti with flange fits atfteanohtlu 
engines Si (KJ t froggies, 2 pair irmy trne. 
f 1.4)0; Ekelukt. ?1.'.(l; 2JJs4 wheel i, Mre- 
tuhes cnmifiirtv. $S.U0: 2013, SI 3.0b. l,?i w- 

renee uielpr. fi33,(i(): Unonie 30 hp . SlftO.dfl 
TLirnhOcitlc ^ , Inc. FUflng- all type f r 
viwjr spurt pi Mur SOr up. Pyrene, qt -izc 
$t.i>0. Cunlss. Standard, Panu'-k pnrfs, 
your cwn price, Faupous tlennan glider 
blueprint a Epsiusanct setd. money hack irunr- 
ynlee. 814.1)0 iiec. ei-n-[ru-tS;.ii kit. $M,O0, 
metiil fitt I m c - mil.) $21) 3n. Pprtlsa OX' 

S 123.M. 20 00(1 rt. AUlriieter md hanking 

tndtcatoT, Bl.lib, tacliLinirter S.COO nm. 
SO i(Q, l!i>.>k|et, fie Hi pklns Alrpln-tie 
4 ". - 1 >i n .i ri v. Iks 12i Ifppkin; Minn. 

Till: nTw Heath PararuJ. Aincris’a'i inos-t 
ln-|iul:<r 9 port iilanc, ha* fp* CfJUal Ip per- 
hwBunrt, ecocpjRtiy and lieauly. You can 
itart hulldtTiff it hy nur gruuu pl,in no an 
InvealinenE nf Ic-r Piati SI 2 ')<! i-r 5 1 1)1? fi t 
ciimpleiD h||| nr mater) at. AIL readv to 
fir n.< nur Sdn'inrt SPUi. PcMEidete drtalle+l 
hluei prlncs ut $3.0(L Hie In stampH or 
. n i % fir large- illudraipfi hnf-klel, Sicuith 

A Ire if aft (Vupniy fjnn, 1T23-2& acdgwlck St-, 

I "■ i . I ll 

I b 4 j XV L-IK L I > I j 1 Eilers, Ht|!l(l TWIT WE 

glider Tt4hBi nur del piled Eflire nrinl*. nr l.njv 
11: i,- t-raf(. ready to Uy from lhe Env tn)li>r Did 
huildgr nf America's Ural mnrenid slhlrr. 
UlLMlrjICLl llEcra(i.ir& with price;: ai|il spwl- 
Itratlnns -if gl Ldfrrs, pcwcrct! wills mnlnrrc- 
He enylnc'. jiDs> Higher pnwer for une In 
IiEhEj nlUmfic* 1 . Ki ailed on reiftin-i (‘raw- 

Tilrd MHof ehd Alri>]j4nc. Rcalbcxich. Pul IT. 
^WrTiril^fird model kits. RT5“flifnT 
uieu hydra $S.no, 4^ minm-rs n. (j o. 

i'. 3 '■•. -: : 3 ii, |.-:i il *: * i k-audnCidilp ptishrr 

■$t.1U). Ikihher ]u);rtcBnt Lie. All nnsioBid. 
Rargaln list l(hc. Peru Mddci Alfplans 
Slum , Penr. Ind. 

"" It LATH TV .pci I ers rrn recent. The ( t ■ l : l I 
wrvfil in serial iIHcb tdlelcner 3:-Cf'a(L‘fe i-fietf 
prnprlR-r is fleslfinsd Co lit vntir pcirtlcukr 
eirnilltloDS hy aenmzict Iral engineers will) 
over 22 j'Mr*' eiperlerp.r Eit ■ !*.! < line, v 
lniriffs illustrated hnnklet. ITemh AlsYrift 
E’Hffporilira, 1721-29 fiedgwldc ,St,, Miirago, 
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POPULAR MECHANICS ADVERTISING SECTION 


DECORATE Tour flub or den with rwl 
n-l^ilaim prorifllters, 3i fee I i-m;. beau- 
Uful now ones, ItipEJilV pel If he. 1. used 

ntHM Air Timlin l-I-tu U ■tinia t , Gor- 

(inn city. n. y, 

AlKPESS" ES" Monoplane*. (Uplines; iJt 
typ-ci, l-ow-rai prl Union :<H tu 1(10 

lip., now ami u^ecEi *t hlj discount Stale 
your tutiSf Aviation Heivlru, J J2,' Bnwd- 
bjj * 1 . New York. 

P ROFKLLKHK, H\ fi.fti); 4“ h "#CTrK; t\ 
3111.2$; fi’, 116,50; special 1 1 e nde rson, 

jl2..i«: KEnKrtrilu.ru? part*; dlil-cr parts; n-n- 
VKfLPii Hflidennni, Slf'i.oo upward. Blue- 
print* "Aertdrlft" hnat. only Kir Oiler- 
guard Aircraft. 4303 N. Karra gfm-=eU. Chi- 
fagn. 

FOIL 11 VfuSfi II oath llrudmnn. luoitirs 
hare IctE in Uir light airplane lirkl Lisbi 
in might. I<uih year.- of depends hi e irtrlM 
arid imr in Tl r-= t coat rnakt? this the niuel 
l'Tin'Mcil tiflw-rr pLini for till forms of llgill 
n I' rial dfihe. SIM. 00 IiT S32 F F,fliJ, «*■•’<’ nut 
hi] pftsu 152. I Ur in stamps i*r cults brings 
jgrsc- tJlustfulcil bunklet. Heath Alrrraft 
i \:i-ri-iMitiH!b. 172I-SS Ssilgwict BE.. Cblcugn, 

1 1 L. 

IN'ILJJ Am] Ity your own cop Iti t _ prltlficVT 
E 'i l 1 ■- i irtLL-J ami {■ngtnerrtiJ in the nation"* 
capital- Complet-e act of drawing* wllh 
aH-sayrahlT I list ructions. SH.fjiii, T. C. M«}‘o, 
fltS 17th St. N. W. r Washing-ton. TY_C, 
SIMPLEX Air Mtiddlln” Auburn . M»«s. 
Send live cents for supply bwfc|,ri. 

tv POSTAGE Stamp ' will" bring ymt mns- 
pJuUi Mtxlc-1 airplane- supplies prF-r lid A. 
A C, M<idd a LrcraHers. 4 ft It Third Ave. P 
New VtlTlt. 

— i , et i in t r, 1 1 ,i i me Uh'Ci iic '.mi i rily" i In j r - 

iipteeii Heiuicr*. n ilprlfy motor*- Pro- 
pcl I a rs, hub* amj •■■!JiS[i tips. Send (Sima for 
raluiog. ftensenirh tiniH., 1 ,11 11 a Pa. 
~FTfli tf“ A < SI I . I i ng iJul. an. I learn in i!v 
LrV ibis safo and Inexpensive method. tVriie 
I twlflJf fnr fire • "iSfipIrHc inr-irm.it jnii ..;i rr- 
v .nmiiir u tillibr dull. Hcfsl-H'll A I ir haft, 
Company'. 1 1 :i E, t<k» Kl. jiHrivseapiiJis. 
M Inn.. 

i ' L , ti A it A Ni ’ t! Sale of converted nioEore. 
PpckL itaiiLfi for list. Heine ilotor A''i.ck-. 
fiiwipshurg, PI) _ 

t'OrNTBil «JlAnr Iluirit n 3 1 h bTu’icllrr 
nnd 1 1 gist fou r cylinder u lr ended ni"l '>e. 
ItciMiftabEr. .1. F runic I In P hafer. TW«ity- 

Mno Hlth Ctnj i iptn.n, K v 

llf.l tl,l> A Oil lire I Lfarii Ln- iff. Our 

nrUnary training glider blue prints. 

Minna brtler. Our bnok^, '"(JUdlnc ami 3nar- 
Imr “ il.tiu, 'ATanuul of Glider: anti anar- 
cr r . 1 " Sl.ttfl. " Start [up an-i Lnnrilng," T Tan. 
1-I3 w[ll need riieut. Hcttcl mflncy 

<• tiler ttenymi I'rtm, WauwHLiws, Win 

— HFFEiOiTIi 5I«5I Mnrmi u’ri icin’ ro? 
He-ndcrsofi amt It If V mamrs. f Pt.91 eae h. 
T. D, H ltihs. Ft, Worth . Tei. 

MODEL Training ’glltlcr. FeHthcnTetH-FiL'i 
fly In g iprn] il mill's per IhjijC, &inrt brnu- 
I] fully. Kit 13.110. H. Abbott, 1734 Wl- 
nnna St,, Oh leaf o, El. 

ftlMIrDINO llal-erlal for apr;rt iilane-v And 
Elideri. Grafton Goodwjn, 2^1] Indllann 

Aye . Obion co. 

FLY f Nit Olorf, nrW sncdi L ]t ii il 

f "iimrnda] ihfHinhlfthe, Winn s=;>re r H tl -7 In. 

',TiU Pint n I gilt gilaraiitreiJ K Li A’ I ill [i r> - 
heller N riv [hrlcc list ready. Oreicent 

.Mi -del, I yen llonjfin Ave., Brr-i.kl.vn, X. ¥. 

rFlOl'KUjKlts For p'l'.L'/TCi’t :i ; 1 1 1 ersT"liMt i. 
^leds an.l amitll alfplunr-F Gel ihet- Tree 
price list, Crawford, Aiqjiart, Peal hem h, 

c>nr. 

BM'KPlilXTK *‘nr ” itJJrlii? 3i"n"HtSipr rf" ever 
Etiivi' fei i 2 Tk- coin, Hpee Dee Model Cd. ( 

ati.it Sit, .Tainaica, K V 

sTOY 1 1 r idueprtiTlfl for b Pingtr Feat po»ir 
glider 5.1 Bn. Clidcr. 471 0 In- inf Park 

Bird., Chlragn. Ill, 

GLl 1 1 h H TurnhWcItlM fur ^Le Tic tJieh'.' 
Regular Iirwr riluti Sehd tlfiy eenlji r<ir 
s,imhlefl. IMmIt Aem Motors; Co.. Tibi a- 'ill 
‘Pownsend .Wt,, Detroit. ,^UcS».- 

FOR Fete cheup -slight i>' itkeS Atncrlcun 
Eagle, Curl Iff '. ll»'ll In Tm tel ulr pUrre*. Aim 
W !r r I v h t j-T, itislh-it'iyces arJalSnn 

ti 't T >rs. Nallnnal AlrcmfL. 45-HS Xorthorn 
Bird,. Lang Mauri qty, S, Y. 

MODKIi Alnslnne nsu^'cLfl] iiiTtTi? sorJne-y 
Si r.l live c n" rent giamp-c f. : r 1 1 1 1 1 - 1 nrs d 
cai a 1 1 , e E Ccninr ry Cl Ml- Verii Ksipplv Cora- 
iciny, ".vih and Ihttm**, lianfH* citv. sii\ 

?. I f ) t s El , AertiisFaurg Hnrf sir moterp. V 
far cal a log. MlnJuture Aircraft CX; rpt . . S't 
T-'-w Tcrr a cr. Ne w ISr ighto]] N. V 

GLTDItR Mcdel, new. liulnttlltr, frjp 

1 tolled from Htrnmd. f'lTrular on ronLic^l. 

Dec Mudel Co,, Boi 80. Jninali-fl, X. Y. 


BkLLKY Champion. Bjeini-construrled Tnin- 
];ii iiTr airplanes and sUuidlSs Miss! realistic 
models ever oJTcrctl AliLnllmnu asliustahle 
pit. h propel Err, 8 in. 5Qit. 3 fl in Ton posl- 
pa id. Send > f*tr mtulos ftetlny (»,. 

i J A Gutcs A vc,, lEnxvkl. s n , X. ¥ 

“]' I M li I PU c,r R 1 n appl F Fisa 'rd r tTat i-ni k. Sen 
psgoa 131 :i ml Cl amice A IS 'linen, 

l-tegl stc rod Patent Attorney. Wash In* ton, 
D, G. 

GLIDPRS, Li i; lit C'visy to fly. 52li:V Plan* 
ll.ofl, FciltsEanru wonderful perfonumnre, 
J1 2o, Plans (2. ,10. Glider vino nsady to 
fMjv<sr, Jiao, rlbi Jt'O. IrtcludiTig EPflr-=. W5 
Uncovered taperoii inilplmo win*. S 1 it Te i 
riiiih St5. Literature Id.- ,Ar-rnrtlid*c £ . 
R. n-heii er . Ind. 

PRACTICAL Flight Triiitilna is a iilert- 
dri, tiiorougli instruction I in si: wNtren ! • v 
T, Leut . Barrett Sltidlcy or tlm Nufal .Air 
StaLion itr Pi'psacsfln,. It is- Hi* nfflrlal icit 
biKik from whin-b nM !'. S r nvival ftyeru- ate 
1 rained. You ran double (he l uSue of ci- 
pentive inetfMi'iaOPl ilhif In the a Sr by a 
peel ImSnary rtudv hT tlie subject from this 
I Kink. Pay nostman if? and pfiEtagn when 
ho del Iren; it In yoUr door. Popular Ale- 
churl ei E'l-eus, Ibwwu SOU, E. Ontario 

RL, Ghlcaw. 

ltUILU 4 Ford’ motored "Fly In* Plirv«-, -1 
Bln* prims I-l. Circulars lhr. ijEurtm 
Aviation Co, h Spmtinlsurf. 9, C, 

SEND !ki For bundle reeds ami 

pricp list on supplies- ASf& 9biSp, rift.10 

Hu ri h ut Avf „ Petra [l. M5eh- 

LKAltN ifow aircraft enirinES W’uk. L;i(r v i 
and moat rompkle InformaUnn lv ruinnj In 
' Dyke'i Xcvr Alrf-rafK, Bn vine IralnleluT 
Wn unhrArtillngty rcmmuinhii Shis vaJuuhte 

h. Khk Money refunded If nor intUfleni. I*uy 
i ii-.il man F l.nri plitfi em^hec when dellv-rei! 
i'puUlnr Mf'chanies Prc-m. Hnoitt SO], 2UQ I-: 
nittarin Rf.. ChicapH. Hi. 

IHGutwr iSi'St cat a lug model » I r wIji «■-!* t 
[i.iriH, sup lilies; postpaid. LAwiJ Cffln- 
ua rty. 10 W>Ft 13th Sir, Nva tnrV _ 

1171 u ri.T, Build suit OeiutTfiil =trct fu^H- 
Ihstc. Hfinrterson [Kwercit morni pltme. Plans 
ft, Also two plncp ptitiie*,, wtnpF-. part", 

i. Lleraluro 10c Itirnty finjder, RocheFt ct. 

1 f-.-T, . ._ 

A V r I ATORH 1 C< Ufitea", Ipwfost ptlrc*; U-l 
gtgfl ralalc-R free fnr clamp. TloMitUn 
ITirley niv[<!ii-.n Corp.. 123 VVcit Main Ht,. 

Rpgjieifler, K, i, 

"iF Y- s| •' 1 1-f I" ll ■• ■ h‘t Crvi-d-T S'-"- 
HI In. hrllllnni enclnref. teMlV you. M'lth 
(treat ;kllt whelp mu rue e-r training hn heen 
simnlHIett and ehanle crystal cleat. Ite- 
morkahlr IhkiK: (.ear Ires In must pra^Fkil nnd 
ea^llv understand fashion nernrmnriMh"! 
by ikltled dyerr. Siml C fl-D, anvwhen; 
In 1.T, S. Slmuly phv po-irmsit f^.r.O anil 
posiagn when ■lellrered. Hkm nortpald ;n 
any udttre#< upon rrcriut nf nrlcn Pnpulnr 
I nr Mechanics Press. llHfh 8UI, 201) B. Uu- 
(atlo St.. Chicago. 


BOOKS AND PERIODICALS 


JCaT Off t he press I Electricity fur lie - 
yinnem by E. EL Thomas, prion SI HD. Art 
r-Lfiientorr brcik wrillen bv nn (IrttTleficed 
insrrurlcr fur E h-^s - who wiini In begin at 
(he ivoUdtd of ihcJr duds 1 uf cle-! t l.ctty 
(XmtuirtF lti IS pages, amt is LlluslmlcrJ with 
UAF-lly Rdt.iwfil Jin^ ’irawinss -sn-l dia- 
grams. Con Klilera and explains manv of 

Lite foitunon (errn; and tierjMur m^nlfc c ts- 
I lens nf elerttirltv Hiat fi nn an rtcdlcnt 
gTi-.ijiiitWeifk. srut i. ha-LlS fi>t a hlnrC thagnugh 
Uuib' of ilir fliihjeiKt. Rend for cjmtiai- of 
tl. l-.i l.,>.hk alio our complete cats lop. Nor- 
man W. Hcnky Pub, Cu,, 2 M’esl L-jth Bl., 
New Ycrk, X. IT. 

A COLLEGE Or Tilirh school r™rse $3. (hi 
postpaid Flvn to n m igil value IHl.nfi. 
Bclcot ynur subject* I ChfculFiTT,-. phypics, 
afffiEilltlir*. IT. S- hlfttcirv World liistorv. 
Iliefature. aigebr^, IikkIc, French, Spanish, 
anthmetie, trlionomatcT, greomtu-y. 
rholoey. blolosTr seomaiulrs. el ties, rbet- 
nrlc. nedittogY. WEI my ^ Fflllett Co., 1 If r-i ] 
fC Wab*sh -Me,. Cblcajiii, III. Larguil 1C. I- 
ura i hm nl BrnA HntisS in America, Satit- 
factlon guaranteed. 

ROYS ! Here's fun gaTnrc. Four large 

pnifuisty 1 11 M Ft rated hnnlM icil hmr to make 
almost every thing ynu nmild want. Nearly 
4.fli»0 dS fferfi-rit articles «re ilcjrrihed fThlnk 
of 111. New ?;2 p«r bonk nr ST for the Tour 
if ordered .1 i?ncc. .Piisl write s postal sav- 
ing. "Piind the Boy Meeh^nlr- Library, " 
Par po'tma^i S7 and pelage. F",e nlnprlr 

fKooks. specify either IWifc I, 2, 3 nr 1 
PenidflF .MeriiknSrs Fre^s, Itnc-uji 80f. 290 F 

Oninrlo Si., chkaptij 111. 


POrl’LATl SfitHara Tallis. Thirteen i- mi. 
lar ] securer by Faculty Phlladeluihln Cir|b ■ 
of Phirmacy anil Science. 3 Si panes, ctoi . 
hound; llinltud edttian. SiTjO putfpuld. 
Papular Science Talks. 4 3rd nnd f£ lueses plug 
Are. , Ph i tadel phi s. _ 

BOOKS on ieoret aerv Li-c. LJg( 1 . £■ l- 
Im cnwlianll Service, ltandun, Dreg. 

nYFXOTIBM Eaally learned. Lc^ar-n c 
Stjaranisetl. I'ustpald 51 1 0 Smith Fab. 
(’.I,, TJe-pf. ?., Bprliiiqn^UL Mast. 

INDUSTRIAL Alcohol. Cumplete diree- 
■ ions for inaRlng. FtHlf UEusS-ratc;] S2 fid, 
Fpon At ChaiEibtiirlalft, 130 Liberty SL, Mem 
A L urJt. 

L'.sl'] Shrjrtruiv In FlgUfct Sni'O r n I’ll rn'Tlin 

tlm?. Ttl» qukkfM Ways nf wurltlrtg A.1I 
1 1 rf.l 1 1 erisfLs. Instruct mm fu|- drilling yiiutscir 
[.<■ beuniioa rap Eil w-lth fi^ureiji. CnmpleTr, yet 
sLunuJIrity Itself. Just write a pn*tTi| fir 
"Shorleuts In Figures.’' Pujr post in nh ?t ill 
amt ihsstHSL 1 Popular Meehan I cj Ppm, Bihjiii 
xui r ?nr.i k. nntarifl nt., Chlcigii. ill. 

PICTURES AND POSTCARDS 


COMMERCIAL Postal phukiffraplis 821, 
I.l | "Xi ECli n rty thing, Expert copying. Rt- 

nuoct ^siuptos. American. B(ki ITU. Rlch- 
innitrl- Yh, 

F S '"M Send nr.vt'lty phnlu iKVFlcarif 1 . FI 
rrSandS. 2(1 3lk)(nrlr':l milV 99t'. Sample 
curd Hi*. Tall -Ml Co,, Dept. Ml. Catnur, 
Ioi#4. 

A NOT 1 3 G If I' illilrjU'i 51 hoT-k nn^ 51 Th V 
Sif>cv- u| Pltllofictphy. by WUI Durant. 1i the 
lalt'fll popular h-'vok nf modern time* [cj tuv 
plnr^d within tha reach of everyone. You 
Will Warn to add thi; tu your library. The 
jut hut h ;.lv Iho kmrlt of making the Uirs 
and nfi(aEnti,s nf great philosouhcra as fo- 
(ereK.1 In u; as <- 1 c- j. ■ . s : i - r«93 lianWa. IHu.slrsF.-i] 

(Tilth. Sent t;. O. p, Pay postman price j] 
and small amount of p*s,t*go iimu deJIvirv. 
Populif Mechanic-? Pre-T, Hnoru BUG, I!1HI 
E Ontario Si,, Chlengc. HI. 

GAMES. EWTERTAIHMEWTS AND PLAYS 

PLAYS. Slits Lea] ranrrilri and retnea, 
mtnslri'ls. tqrnedy and (alklnr sung’, blai'Jt- 
facg skits, i-gudevllle ic(s, monnlogt. dia- 
logs, recRudoni, rhcprtainments jurenllc 
ptars and nmg*. musical readings, m-ake-iip 
g"i>i1', Cal Blog rri'c T, S, Ocnlson A Co,* 
UjiAfto. JiAjiijash, Dept, 11, Chicngo. 

U S I El l?falrd "5^?sajrs I n Dnrki mesHigeF 
retained by atidieiwn; 3>urnc?l me^rage up- 
pearR on black '[aiej mlrli roes? :i ire appeaT* 
on kSbCc In all fit's prcienfe; splrir raprdns L ; 
spirits appear in 5 D-r dm Tit ; answer JiucitioR’. 
u-rltfcn op folded paper : whJl^- bllndfalihe-l 
All Ibis you cap do w!|.h dlroftlons In '’Be- 
hind Ihe Semes with The Mediums.'"’ *'y 
bsvt KecrcH of nedlitms firllv eximKerl. The 
hejc bccnuFe most baffling, yet all easy co 
do. Rend no money. Just wrlle a postal. 
Ray pnstraan S1.11I ami pnjiial rharpes, Pr,p- 
ul ir Mfchanlcs Brsas. Rmniri 801, 20(! E. On- 
tario *?-t, f Chicago, ID, 


MAGIC THICKS. ROOKS AH 0 JOKER 
NOVELTIES 


MAGIC — Trick*. EiHJk* nnd Su pnllcv Fur 
amateurs if wct| ns list gemat ppircsiii-nnl » 
Anyone can Irarn Hirntiah uiir lit* I titr-i J am,* 
Feature Acts |u Mind- Be* ding SrnHruat- 
J'-m. Rnpp Tfcc-v, eic Large I II n ;l rnfcl prn- 
lc-; A^njiil r-aialug. 'Jhc. Chicago Magic ( n. 
ltd Sn. Deat-inrh ft.. De pt, B. I' Mng a, 111. 

FlA'CTllH 1 "Fun! f^ovenrv jtimi";" TTii 
Vfllts. SI, Clienlagl* ?1 Kulllng Sun- 
i ' ', ;ri ■ 1 1 .i-l | . i "a I If 

"sky E S' upiTHiiTSI di? hi « I tin . ’ l-‘ I - (• 

j'mgL eoialogi, 21c Gilmogico. Morgan 
Bark. Chics gu. 

IGHki-KIHif Dr sraiit cNc -rnck, L*tf^l 

am] grciiresr puwtle tv I lb I n.* c rij<>c i i n -■ 2 V 

(Nt> ■ Laniim. I luliki- 1 Jbk NnVcUi' Campariy, 

HIM ai7l. T ex. 

(’ r TlTV) Tr ick.; . enTh trick.*, hyppr ri him ," 
ventrL3i>i|iiifliE ; 4 ln : tmctlTe (VI page book?- 
1 Or *ach. Gw. Fenner. 24DI JcilerBon. 

T^tu IbtUI^. Kj. 

fdAT t 1 1 ’ cilia] fig 1) III?. Lvsiri, flC. Rejdi, 
Ileni. !?._ .ler-cy CJiy. N -i 
”111X1)1111 T r a "h r: I 1 'i'- pel -1 1 ! h lnc 
c-artls, Hk" (Farit. MatlCtti CJiCfl Cn.. Itrart- 
Ing Green, Ohio. 

239 TBJOT Tun c*n do — MfUIlf fWir 
TrS-Curts; have loads nf flip Tills rnUsrlion 
nf It Irk* has been ulsrbA hy Thur^bm fnr 
th« average person. Neither iiniiaiml tklll 
n--'f elaborate upparal i^ n ce r^ptirr.l Send 
fur Ihls 2 i>i’i-ph£p- IMiiitnilirt bout Pay poM- 
rn*n ft pin? po*(nge when dell; tred. If 
* nil * I dc r. S. i-emll ivhen urdering. Popu- 
lar Mi-chitilc« Preni, lloein 8nl. 200 E. Gn- 
rario Bl.. Chicago. 
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MAGIC Trh'Sra. entertainment v varicuH 
objai-ln ea.’ily Itofruil. 1 Hits irat rJ_ 5n'- 

GuTtlHaiti 4IH So. lU-artwim. Chtoasd. 


CHALK TALKS 


UITtII PtodiiLtna pros ram, 6 1 . 1 1 L 'i r.U- 

atoe free. 11 b I Jit, Thf Ciitoardii. OshtKiih. 

W|j , 

l l t)i s rr.\li ('hulk talka. drawings wllh 
fcainjd-ril e > Eiisifucl tons 11. (ML Samples VI it. 
FtfllnKnia/j Syndicate. Itl33d WJlinn Ate., 
Itr-ulHE. Xew tfiirk, _ __ ^ 

CA1LTOONING— Lctlhe world' & toted *ue- 
Cr^fllj l nontst toll you how Id rtfiw car- 
tOOUa, Hnpiis in hi.-; Iiiw hoot kIvl-a every 
Hi UP In curtooti wus 1 K Mini assm*™ every 
question. it tnkinniT itiLRlit ask EloboraEfcly 
illustrated- Cu.* [*iS[E»in price of Itoule. SU. 
and small ftnuHiut of [Karaite when hP ric- 
livet-s t Iu5 liae-ltipe t". O. U. Cnjnilar Me- 
chanics Co . SftJl, SIVU Ff. '.Tntarh* K-- , 

Chk'iUG. 111. 

RADIO sets AHa SUPPLIES 


NEW 300- MUo "ptst-kcl” radii), 13. HIV. 
Citmtileta with rpcHuI hud receiver. No 
lubes nr hii»rtiv= rfiJiiLrcd. Order tllrwl. 
Kpmrer LilhuNaLftfJf*. Ill* Attic, Akron, 

Ohio- „ 

■ [,.iTF>T li .'HI - Lel rini^ I * '<•'- i=r new 
F .m, prices oft if unn India in c . nidlt* sun, 

put! notl acops i rid . L/ne^i wind exult' 
[■rides. Qutolwrt xyriLry Nelson Klurlrir 

ronipnnY, -lim SjjuUi lie afliorn, OlilaiiO, I !l - 

”"Ti!HK Cfm-m* IP 'ilsTi yfi ! * for paients, 
pfeBfts liM u.iu3 [Xj„ i hiriTtro \ M llrh'ev 
Reatslercj Patent Attorney, Wjjhlncloa, 

P C. 

liVKH H.vii" li-lin ilai lj in.-- : \\ file G- 
Howard Ci . 3v | S‘ uLh Spring St., Lu An- 
geka CAllf. 

‘ NEW I'.Om - >11 to ‘ 1 pocket ” ra d hi] JS- SIS! 
Complete wLtli h pee UJ toud receiver. No 
htliei or batterlr- required Order direct. 
Spencer LabcialttflSt. lltf Atlis, Aitnin, 


Ohio. 


S-T AMP COLLECTING 


AIVHl'IC ■i|i|,-, r I'toUHr?” I'-.nheES Oii- 
Iilielh scar-;? MimiMs from I he inllEjutu^ “-trau^H 
I n cut:*: Sin Mating. Anttcwwa. Cow, Cy- 
prus, Fiji Inland* , Gwalior irwlerabid. It+?- 
l;i]i(], Jtiiml, KeiLva, TJirntJda. l^-bahon, Mon- 
m-0. Mori Si IkTunt*. Nyassa, St. Thongs 
I'Mnre. Eastern ItoMimdiu Shun. S.erra 
I^ocmc. TdJirjELMj Ikn,. I'rlaMad Tubjiru, nbtH- 
pl r Upper V&lrn . Wnllis Fututm. Ala*Uiri ^ 
CJei fliis wonJi-rlEiiL packet Of 'TTi*nk eenm.- 
ItIcs” and mate ycnlr rnrlltE* >:n^ tail -■ I Price 
only 1 uc to apiirnvul Jit:idtcants| Wrllc to j 
iluy, Medic Si a ml* Comnmtiy ) Dept, El, 
Cflmdcfi S. Y. 

till LULLING ^.iT scenes . a inuttet of 
all dliTi’ceni fifniLD* rhotflna #3Lf:Ulnii secoeg 
and itir.ird* of nations at war. Inclndpi sleeo 
riiiiis [ Urine f-nuad; mu.ihtetl tTiiops; r-r I a- 
imcrt. i:.r wiir^ iiurScn: hajid-to-tinnd 

bayonet tu ra Ec MnnHc Hattie Fccnet; 1 rou p 
transport: red ituss stamm; ctyiiiK FntJldt; 
vli‘n.iry rlan'i'i. eli 1 Set-.i r.?r this thrill lug 
"Til* Parade” pneKct Ml- oriee — 51 lulled amc 
pHy. Only Uk tn nisuraral inpllnnLs. W. 
A. RiiireEL CwnhltJ, ISm-rtnu. Mnsi,. 

TTii-fi I i IKE IVtl'FlNT^hl ampa fur Efe. BUr 
r iiricr! !■ n FriTA TS i-nla. Crete, Eplrns. Hofl- 
durjia, Iceland.. Km mi, LSherLj, Slaltu, Nr- 
n^^a, tJisotlniBne. HlnJiS, 5£amlieji1-a and or her 
"hard” roumrltfl, C -1 tains value $19. Price 
J.'ic Eli n[i p nival nni’JI-fitiLEr 1 Ji.irsfn In:-,. 1 . fSOO 

dllTerrfiL tiff: 1 IV t i-J ann; I e t We; 109 Brilj?-h 
cnl-uiles, ,'fUe; lint French cTmilea 3?rJ iOO 
I'ortfluirese rolnivjei rii Fhc jmnlteis fur 
$2. uul Illustrated 1 1 -la free- Lcmn Stliftp 
Fi>.. 4531 l-d Si . San 1 >intn, 

A,M;Hl?ltS ‘ $Jf Ontiii — iimy 1 Vc E "Finn 
Irian ah 1 Wtami>; net German Elamyrs wuih 
I jirc-wari value for I y nut] ton dollars (in- 
tctr.il ins El; in'i-rHira t Ign taittr, nsmo m-ale; 
alrmaLl sib-t; wure« nmnipi from smallest re- 
nutiHc on earth; m-wnpain'r pet; rocket pond 
fit a nan? and Tra vn tic-i'ETi 1 . Mulsc. Durch Indies. 
*te, Flniirc (vnrrit fnt IJc rn .iptirnml Atipl5- 
cantsj t^lce imckel proefc book, value 2f.r. 
with every ArrSertl Anchor Stamp Co., jti>^ 
IT rtuMU'iTi-hd, S'. J, 

FK Mr I, arie at t.fi in IT In iTie’w'TrhP’"!' - : na 
inckrt 05 Ailfirtn! (l-niitl** fmtfl Di[»fl Verde, 
.Tasnalcla, >[. Kintihtiiuc, Syria, etr.. Sncluil- 
j I1.LT di’Snit flnj i Li or 1,i l :i-.il iful wuioen. sthlps, 
niapB, savapp}, slrplane, a cones, bird an.,1 
liniiiinl siarapi, fisr **nlT r K: in ajuprijTal ap- 
plkaiiti! Iierpc't Si^inp in tlsc VVorld 
I'ltpre Chinn Wild Nim-c. Spi'iiaE OcEhrTTl 
iErea abMlutely fife with each ii nin-r Sup. 

plv HmUed f Semi JiHir ftc Indny! W-^tcm 

ITl I l Jt«' l Iri- I 1 1 1 : -T 1 1‘ - \ V-.'. . MT. C hlciilFL 

£fl?Tfll KFKTIKNT CataTrtff 7o 

with approtiila. L. W, HuiL-^iy. l J laLndeirL, 

if. j. 


VOGUE'S Ills mr parjMitl Contains wUc 
(if tilt! &Ulil3k>1 U.IIEP 1 M bn Itifli world; feet Ilf 
riillipsfiiu! loculi; ti curl I5H AzerwalJjiitl 
'■ swindle” eUiiipH: ncdrco Snlvador dlmniuid- 
■-. 1 1 . 1 1 1 h ■ ■: | ill ilium liAtKet ill JUTitcuI fMEil In ji s- 
tfriMhs (inonirlea ■=■ f A byerttidit N irtt) Hur- 

nco, 'Tran^inrdanla. etc., ImluJidK pHinrailH 
mf .! :■ ] l .is Caesar, Joan of Art. hn-'otmitlve, 
rhlt*t. animals, onj eilWi All fur IDt to 
ditprov ii t anul [cam's! Write pilny' Voptio 
JduriLU Cn , linn " i\” r..rt I’hc.der, S. V. 

j >.l .i " |jJ ri ’Llt K'S T i'VcLn" u.iii.ps’ frijiu 
160 dlhemit. [HUclijii etHintrles, lneludiPK 
Africa. Aiii.i, Au-lralia, Kuri.'pe. SS'crI- In- 
tlk» r oEc.. Tijr only Free wllli each or- 

rkr. Hiir i*j:ni'tilei wIiL-h lellt ' II *« to Jl.ike 
a Stamp Ci'llcri I up rrn-pefly.” hut-cri^cr w|Lti 
©ur i*rj.i.'e Ehts nf albums, -uppllut and h»in- 
dreds of I m tm ;l I n s In iet-, pack r is. cl.c. 
Queen Cite SianVi* *»J Coin t'u-. Room S*i. 
m- 1 Knee SI . Cine Inna tl, Ohio. 

CA XAifJA A ttliiili'i riaiiil) ffee It vnej 'lii\{ 

for ipptcnals and goiwl l”c Far 25 diff. air- 
mills or i'l * 1 * dlfT, Canada aud Jtfftd; hnth 
. i ... n only 2V. VI" e list V25 cubinlrlca 111 
ruif ihriie Luckcls. Liai.s fri'o. Hj*m In] h;u- 

,:mil^ 360 dtff- i.flen ditr. TSa; a.uuo 

diTf.. $2.50. Victoria Stamp Co., Immlnn, 1, 
Canajru 

jl, L, F ' sT tt ATK I ‘ Uc rLptlvu l. S. J J -! ' 
priro aitr; also i nr lSU-'i ili-snil* 1' W. ILL 
free. S to nicy Hlbhotta, yul' 1‘ark IVsw r 

Nag Tork Ci ty. 

“S’t’A VU"' | L 1 . 1 1 1 h ■ m 1 1 . l'nt*LLa1ied manMbL.v, 

Firm tturoj* siJIertmta. Profusely ll'udraicd 
Aulfi mitai Le i iiforii iat loo. iScnt free In yd. 
\ a reed euLlerl ntfl. l-UlEncrs Ou, 1M> N. La 
Salle SL., CMeama . 

Fife I-:— Lin »i Ml ml I' S. iinn^TT t 3 ir- 
Eltulort 2c. Wen t her l iy. VV, 1 1 :uyhh> , Ohi.i 
. ■ i t ‘H I N A . Id-.. 2c~ A I Emud l a fid" iiLltP- 
{nUnnd 5c, BolPurd, ltd Tteinonr. Boslun 
idii I riFF C I'lK ST HI Ffn’ii. 2' i It ::i id 
10 cents. liW'h tli^rmml apppivnls, Cm-eri 

Stamp. -L6 Stole. R och ester. N. T. 

HABFi Old "Mji url S. I u - rerenuo IrctfllllriH 
riTor HJi'L inq, Gnid Coast. Joleotc. Trini- 
dad TnhapO- tYiM ncfliff, t»j;ini;a Hirer Col- 
ony, and 50 miter Rond stamps, ahEnlUtply 
free lo tt]i|*rnVBt ipplli unis entksinc h' for 
m,1lllni£, V III lent Mtunp Cci., Shetfiwhfflil 

Bay Stallon, llrmfltlyn, M, Y. 

} K\\ P anif ej rd- i i! :it Ei In \ \ st 

free! Tliupe of AJr r.'ven, Afidorer. Vines 

SBfl-SOfl-SOgl SKNTl For our 209 nutdt 
cnntoiiilmf 200 stumps ; -JuU hinge? ; oi»pn*s'al 
sheets Eo hold Soil riaraps; ocrrorullon Rimiri;: 
mill mu i er .-rale and ruler; dupHr-uc imcmp 
ci.nraMier — all for only i Tc tn arunnnAl ap- 
pl li-auEri. Fi-lcewiKid S^inp Cn., PM, 

\ftlford. C'-nn. 

fill IT I Sj- 1 Cid'dcla] miwrnviili. HctcEsme ei, 
PulwtFe™, He* 221, l’otU 1 Li i Ice, 111 
rii UST ting te ni ii<>*ro | .ti t» iiT i '■ n - fT ", f 
\T. Hand. 3 1 17 t3o, tXilh St.. rhllaJelphla, 

Pb . ' 

fES Unused l. r . S. r lorjlcs 5s? let ar'T'rt*- 
u! uppl Leant s, Ksilcrn Stamp Ct»„ ISO!) 
KlLPhume- Place. N". W . w.i-hi::-: n 1* C. 

.vL.Tr hUTercnl — I LKI ft. tt, |Hat arc 49ft 
125. $1.M; HHI pn'r-jn. els. 2-w. 7*i'V W- 

prirsh. At V'aotlald, Sjitcm, tires 
Vu n'j 1 a sT I h S Pi -mi jo d iFe mot ’ i “St'IIFlVT 
Hie to mm m l a L appl leant s i n -- j trd Stamp 
Co,_, !E Cnwitol llt'lE . CEij. .i ; . 

L-TiH) " VV'kLi; ■’Sllivrl atji i]L[*s 'J lie. W, 17 

Terri 1 1, BrHi|fMd, Mo. 

~ 1 ■ t!X\ Y A|.;>j.|l,i I-. a.iciit SiL'hill, ■ ’ii'n gfl." 
Nyassa f J,Lhcr|a, etc. AtH-* I . Urn nbereyln-ir 
l 3 .-je, I'hthUdie MichanxM llumtfrmutt, 
W. V>. 

: .■: i i i. ■ iT v I ,t n i V j 1 1 ic 3ui u.rr. J,I?L (HIT 

27 >tflimpB per lot, no two tola slEk*. Afl- 
proraEa to appEli nints, IVLI-le, "'52 Hard- 
in ?. Hin Jose. Calir. 

C NH FAT A Hi , K fti rutin ; A irm*] l *. A liyj." 

glhin, Spain C4l jtr-*inhtf, -■ itrt IE itiLKinn, 
StuiUpy Ci in co and ml filial -lanm,. Ail 
for 10c tfl appm^aL apol toantj. I J ip I ru Stamp 

Ctj.^ pp^rrnwH Feint, aE(|, 

U1EL\M>. Ci. 111:1 leh! -I | • f" iii - n 1 ! 1 1 i- I 
■rinnips Nii, i L.'l-t, cat iCisjc valni rwe, inly 
lil'ii to mipllrumL of cmf t-".v [)rieed annpy- 
vals. JohiLvrn, lEor fflti. H-lpi Jrisc, Calif 
S.'i, V J-: \T. nV".-. "Staitiiu [ Te ujT ljixiinieE7 
•fl>7 B. Fori. Vtotruit, Mirb. 

! 'NE'r'FTfj Stnrc-s 5iir print jp# due. pre- 
r-APi idleJ (mta: ■:<* 3(lci erdv !!i- tp apprnral 

Iptiyers. State ^liiy nf t-oflcrilen amt euun- 

rr:eH ilcdnil. I.i"hn-. Hed'i'in , Fenna. 

t'lltJB Slaion l'uI feet Lon Eh* ■ piie'itt^I o ppl I - 
fltmls. Ciintafua Iceland, Hamtiurp, TutIlct, 
mi'-. 2c pmdugF’, 15 Cinfeiteratg fjisaya. 
Tilhain Riumm'o. Ml tEIpcm nip. Mm, 

'TTI'N Mnnreneprfl fie to apfinnni ‘appEEcsnTs 
Frail, BtnffljUt, N, J, 


20.J ftTAMFS Trtdnjfle, animal, nirrisatl, 

with slptatsU, I5r. liullls-tEr. ^525 N. 

g e tii cy. Ch lragg. _ 

A MINT TL-p-euicrtarj' and -ii Hi iTc-ri-Jii 
DtUlSh I’.durLtea, IUl l . Roj" Mliipiile. Ip- 

My|rh, Vtuirf. 

STA VE 1'S TJA aiipfrUTifi ^ i- U|*’, — I' re® 

pre ml untt, Kelpwln, Box hi::, uukluhiL, 

cttinr _ 

P Ii K hi A f rma 1 1 " rov rr . ‘ h p 1 Iruvi | un-pl Icanii 
United Studcs, foreign »ln"i|*a; ckusc higher 
up a cent. Henn* I<selts. lOL.j So- JetT-eesutk. 

Ht, Lettis. 

rHi V aTE C.il'toeU.ti, Sti.to price. i|wn 
selection that Bstlsfy, 1 1 uldep , Tin Mnl- 
ro>g Si, . Chin n-ffii, |]t. 

Fllkllf T(H> UilTi-i t ni with viri> ‘ n.din'.- 
nli. Send Ji [Mittifie. Bvgnstun Siaiop 

S i 1 2112 Ni ■'■ r - . K : ' n ■ 1 ■ 1 ! 1 

3oT I) IF fi: It liS'T 1 IN; Tn. HtUJNhViL appil- 
cants iFflifi Fife IL-t &f barpilfi pucketa. 
li afly,i u Cilf Ktamn Co., Lee fllhip, ivanaiia 
Cit y, ain. [ 

(■'ll UK. 1 UU Sl.iriLPh wfTfi lippnTb'jIr. StCILi- 

ier, Superhif UhL,. ClcvrlflnJ. Ohio; 

FlIFTl-l - Our (it -2 " ?".i in-, idiiyi--. 

wfiliei. Fudace O AwnrubJiL. VEILSoit 

Angie. Sou th Fe rtcde y. _Clljr. ^ ^ 

SELLING Otrii "Fine l .-rural HiK'k ST 
cost. Lifetime np[*ariitfl,tlFl APhrorahsT 
Lfidit? Itonpi, SEanip IV, Grt'cn-ibLirs, I'a, 
]7u7iiP I Tn>l r 1 oie iVhji in ajuiinwelx. 
wni:d, rl :s"l rtlfl H d . II tmnn chain, Ala . 

ETTTi 1 itJlUV S t’j inti s t rum “V" paifts nflli* 
woriJ. i cctiLSr LntfEiory Stamp, Bfnnrord, 

Cr-nn, 

Luij ALL IrilTcrrm, ytan*i>M ahsntoleLy frv» 
1 1 iinpre ,jL an!*li' .ititi, 'J'Ijhi -Sc,k r w|i’k (>,. 
|)i:i«l, s5, 51 "1 Sed^iA iclt ].*rlvo. Svi aeu^c. 

N Y. 

A ll.t K rST; wnTTTw Kh'h.kI sTiuirpt RnT 
f.Mi-. I don't Etnd slaiiipt an aptirntil or 
sc I se(s. I repc.t6 270 stamps fir 50c iSpaf® 
di cs wrt permri deiier Ipt ton 1 . Julius Guldiru 
Aid Sou I he rn Ttlrd., New York:, ~ 

I .; ' - 1 3 ] I ' J ' c U !■■ N'T 1 ! . I 1 • 1 1 ■ - 1 ,i 1 1 ■ ■ 1 1 ., |-k 

I ilk hlttory. I". S |. jufxljna T'tufrha*?, C»- 
lurtilriitrL, Frfl-nCC Ji*nn l>' Are, I'mtUKil, Ar- 
roirtiha, Huly, t’ldll add m iu.v murr rom- 

tiLrNtpnillVcs. 1 m cri ■ id y fnte rcdl-rifl pueVr-t, 

I'rli e 2 "r, r 11:ie StjUiip SHup, 3 inti and HI tin,, 
SI, I .liL-h. Ma. 


rJANTI>Y Apprw*ls. Itrauriful set freo. 
WMiloim Mopj=j‘ h l.i.Ti Kcvje, CliH'liitHli, 
Ohio. 


FROM Approvals tieadijuarters this as- 
toundioir tiller. LU iltHq-fcnE OtJ Briunr"i from 
1 H 1 1 i trcft'iLt count rLefl. nqn# ki* Uiud B(l 
I'eym hIh. 1, -.r-me even TO yean i*f Site. All 
f,.ir only 10c Ip npproyitl appll^aittx. It 
r-n ip paya to hi 1 pn GLutiuiC maJI[nsc 11 ri- 
T:iut*ui S.EntuiE 211 Tlilrd Ave„ New 

Yurk: ^CLy, 

ZANZIBAR' Packet Queer rri'JkGTi 
stamps froin 7.nnxli*i»r, Ifidfear, AntPxLuli, 

1 VtjEiro. llvdcrlbud. Goldmaat, Newf. undl jjid, 

IteitLh yulnnitiT- 1 *. H'*n-inu-rle.ina. Iran 4 de j 

lay] JtoPL'L wall This wtipppInR packet 
Frew F-*f oc pi.i.t JK-r-. firuy Hdinpi-p, Tap*nfci, 
I 'an. 


H'I'AMPS— Hill ViMeLlHtA, Africa, Elrasll, 
1'eru, CtUiu, Meitci). ci u , Ide; 2'* illlTiTent 
I ' S. !! -i J. 1 " 1 ci : I ved, Idc; Umo liLuge-, 
Ijc, €. rttcifEuan, 50 J I Cute ItrElliajile, Su 
hWl t, Ifa 

l , 'JLi: it S r .Li:u,i velrli ;n*:*rorul5 2e pont- 
age iljrvoy Teepl*, [let-atur inj, 

sImTC t T I ~ >11 IJ| ii r-fellE *1 11 1 11 ; .! '■■ I" 

entirotal n pm tonnes. Uihlo Stump Co., itoi 

510. Ulereland . Oh tn. 

SIT liACTl V K Approvals a( ’ ral L 7 dlsmunt 
sni 25 Ti dheeuliE. N'demus Stamp Co., Jli 
Eaat ITlrd Si , New Y' . 1 r k . 

T(TTi F ck u iTnt T^ ni I ed SmEay ' f!!^ dlt ;- 
uppPifM*. Si'lilenherR, Jtarnde, Midi. 

FT s STAMPri ' duty in "apphu if : r. Iv7 
referenop. Statiip lluuic, 3S Toiry, l>or- 

i^aiT VT.a = 1 . _ 

ONLY oC, 33 lij Fi-rent slsnipj Jncludlng" 
LaiTlan triangular nl r mall damns, 
to b I nman, 12 IfMced SUlr* feurlv Issues, 
euniLmciuiirnLlvfs, etc. i ami 10 EMtiurlu. Ap- 
pruraEi and 1 1 Just rated pricelist sent with 
each order. Curhan S'a:up Camp any, G3au- 

ccrief. NTaw*. 

STAMPS Pmt nil mnurnal at "T H ^ rlL“ 
Miint- Here retie# required, Ernnry Hcnnll. 

Ifrtp itTer, P* 

HP NEW Eurnpfl Alt iJIfTeii-m, 
rlcrful (TfllcclIrMi OitnlOuLLiiPc Hciej-^L ilollars, 
free 1 r* c(illi*cinrs tH.-tittysrimt mtr Net Ap- 
pravals. Post a 4:0 2 cenTS. llajpcr Stump 

Co. . Milw niiltie, WlA- 

TUNNY ApproTak Owe Satisfy, Nell 
GronbcrBi Bax 5441, Philadelphia. I'a. 
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FREE —51-0(1 V. 8. peFtage cdd ls<ui« free, 
if yap wrl(« r^ir -our AS pare p tie*' I Lot uf IT, 
8. 'and tareLitn Jlamns. 2.™ lllumratlona. 
Also IT no but eheap unrnpa so approval. 
Huumln 'Co-. fl-SU* - 3 OH to St,. St, 

Ij GuIb, M q. 

FREE Canada fair new a Ti- 

pi Irani of my 1c, 2r and lie approval, and 
jiE jo oiy 55 & dlitounk, Chris. W. Schmidt,, 
I". O. Roi Ko, 1832. Frank tard $da.. Phi La. 

Penns. 

lib DIFFERENT sTumtM. miftj unusrti. 
Lugl] fftlii'p.i. Tree to niltacrors mUlotlnp cmr 
IS»-i flpiwowals. Rostaas 2 cents, < ' tirj --uri] - 

sen. Milwaukee, Wls. 

FREE | THinglcs, Iceland #n<i 

An others 10 apurtifBl HHiltcants IncRtting 
So [H 3 ElaCSr Hawki.'vc S-lamy Co., Ccsiar 

Rapids . ft). Itrtta . 

STAMPS, I hO nil differeni. 

List’ (tee, I'. M. Quaker 

Toledo, Ohio. 


Postage lie. 
Wljmp OJ., 


m j VARIETIES Cuban staiWN. M> rants, 
List of fl.cnwi low r pr iced HlBLtmw frre, Ad- 
dress Chamber* Sianip Co,, I HP. Nassau 

B I.. Nei w Yo rk City IT, V. . 

- Si.VMI 1 Album 1 — The M> Hern 51 bam la 
URTiLT|tHi»<l in i]=rf nlncji. SiMirea for l^, llllh 
|] In >1 rattan*, pages. Lafge star 

Infh-rs. Cloth hound. Crtae only fi, hither 
,miv |iii?i ms n, when ddivrftil or IT flUbjd* 
IT S Tern FI when ordering. Popular M*’ 
ehanlm Vnti, Room 80], Jfltf E. Ontario 
t*t , . Ch le^ go. 


BARE COIflS 

— TFi’lXT” PrJi'c- imi 1 "nited iirase* ota 
wills. 10 litse rmri Kiel in white «™ts 

IHr ; 10 [tains pilule cents 1(1 bronze 
Tth ;; id ;■'■ nickel * K '>n ; ' h alf dime* Ste; 25 
1 1 liferent tarelm mini SLOT Itanrain price 
I hi I old chhIii 10c, Arry, lins 463, Musko- 

gee, Ofcla- 

ViMM'F MORI f f VTnSSi dull nr*, unclr - 

cil] fit i'll T'liluiiiMaiT dOr; >1 ■ iPfur S 3 00 ; PH* 
sjriri 1 85 I'U; (Iran!, ? 1 - 1 > : Hennlngl n fl 1 "C 
raiitamla $1,90; i|«artfrx 60 rents, h :: I T 
pi ^ «0 ccnlE. In ii h dated before 18'!it, 

I tire list free, . Towns Davis, EoS KOI. 

I I unll nut un . I V. Vjt. 

if.lL t’ffEifflgTA ltald — Quarter At*. 27a; 
S 1 ^ itfie. ■T'Sc: ’ta piece anti ndataR, fflr. 
XermaTi Hbu H e, Bor 7 4B. Silt hit, T'l-ilt 
' Tint i'jli 111 |Ti lin'd T<d e&Llls, "Riu r?r.' 
|ln* kl"" 1 . Snutli Tlpjid. I ml. 

; I 111 l 1 ’ F Bill K N'T I'Snc bruiir.e «it n ir Efl 
cpSti, 2 larrc rrjap Lianlt r.ciies and catalng 
10r, f3«i, Host, Bos 28^, Cedar liajjLrls, 

IrnRtt, 

tUJJ Money wanted, tTfl] ' pay H 00.00 h>r 
tstjf ■Umr. W, Mint.. $50. Oil fur MH3 Ltb- 
c M >• head hlrkcl itnnl linffitSol, Bis [Hre- 1 
in I inns [mid for all rare ra-Lns. Send lr fur 
largo rnJn fwTdeT. -"day mean lauch pTflllt (n 
y.-iri, Nanjitatlic Co., Dopl. H. Ft. Worth, 
TVr. 


Id lILli Cniris Sl! — 3R!ercnL, (1,00 ; Iftil 
itilTerant mini. J3.00; l Oil iniicd tarricn 
c-Htis. ?]Q0- CJaUd Uhtiuy, BuS 310, 

ITntlmh TfX- 

I ’• I RC A F Ss i>n cm | ns, gsrunpa - anil - r^pfi 
rttaney. Catalan 1 Lie. HmitanCkWltldWw 

PprlnuBdd , Mass, 

lUkltiC^! Coins, h-mjghh poLd. Cain 
ralun Ijn'siKlet Slic. Frank Saco. 7 R-H - S St it 

Si, Eih-i k lyn. N, T. 
f2 TO 13(10 Each - piiii tar PlUiKtfftfn ef ■ 14 

ffllsrs. Kerp nil old mptipyi It tnty hr very 
raluablc. Srntl 10 cents; tnr illu*lntfd f.itn 
sil no tmuk. IR0. Ft 1 era gnaranieed. (let 
i riitfid, We buy ami ne|]. Llirlte'a Coin 
orrspe, Rni S. 1,« Buy, N, ¥. 

TtAilL! 1-StJtCd Sljli*, f.ifi'ljrri rolne wtr 
nip-iials. Chinese enip and ratatng SJfe, Alcsis 
Men pell e, Cplorido RnTlnps, ( 'r»l n, 

BSftffli) Staled. Large ant, two-cent 

(>rnpru, ihrfp-nunt rilrltel :ind hi main li-t, 
l], r n > , Thirl p^n dalr.F ]ntcH 51,00. 

( li'r-rju c’l'fl'ln h S r> -r 1 1 w- -:’-i L iP' mu :i m ^rp 
CilT i'mili amt th-a.-urt! ,n ■ -■ ■ I :■ ■ -i ■ ■ ■ u ■ ■ I ■ E 
eo3ns. SpthJ lOc for large lllLuUtiiri] Vnlh 
rataLujr. Ton'll ha delighted wirh Lt. Semi 
far it right Bn^, B. Mai Ifehl, Nnmls- 
irethl, Atahl Ttldg., Dtpl, F, Fort Worth, 
Tp-s Ijrgpat lta.rn i Jihi Firm Lh thr IT S, 
CT.1T Coins, Ulga fall ?- rl1ng ■'niiflm; "of 
mini for silfr Free to HlTIwtura only, Cala- 
Irg ruining prtafa paid f^r '"r>Sns. t^n f-pnU. 
IV 1 Ilium We isle Ln. 101 A Tremont Bt., Brs- 
Vin. Ma^e, 

C All K mt N fTTh I d Hju ii r te r, Be; ha IT 
50r. Chmtrr Uranus, Coem, Tei. 


FOR BOYS 


.miN BE Torrr j rir Cluhl 31i' manth. NVwr 

S.ka rnsilrfl vtpi’hlj", IleBilimflitera lblU 
E*it mith Ht., Chtaago. III. 


VSERS Of name Shop Outftta- flrr* is 
u. new IwiiiJt you hHve WAnicsd, Frinrlpte# nf 
Wr^rdwarkl n k , by li. Jllurth, Thf most 
erimptefe material ei'ef pUDll <he(l “ti the 
use nf machine lywrl* wnrkltiK tPo(.< tar the 

iiDiumr. it Will wirti all jour di(Hc*itiw- 

307 pages. Chuh, in ILIUStrattans. Sent 
C 11. Pay fHistman prlee $1.73 and 

■.mad Amount nf p- swage i||H>n detkery Pop- 
utaf Mwhflnte* L'rvti, PUKiin S06, 205 E. 
OnlarlHs St., Chicago. 111. 

CAMERAS AND PHOTO 3UPFLIE5 
ItAlU'LU NS. nundie'ls iif I lien:- Iks -si In 
cur latest bargain bnok. Bend f^r yn*ir ei-py 
nmr. A taw samttle hufgilTi^, l>«l thviiet 
Kodak Stualal with f -1.5 AlaastSgiaat tans, 
$18,311; ■ '.‘Hs-l’i Ko.lnk Junta r wJLh Itaphl 
RerllJlrcear Lens, 58,75. Every hargMit 
Kitaitinteod the same as now. Money re- 
turned Lf rou aro not satlsEted a Tier ien iiayi' 
trial. Centra] On mere Coirtpahi - . 235 Suulh 
W'eliaah Are. t>ppi. F. fThkaga 1 11. 

FILMS UcrtlDipect— Sis Jieau c iful , THgTi- 
*tnio* letUit’S. 2"rf. Regular pOra. West 
Sijj>p i 1v H HtinMngtOn. _ _ 

OEllMAiN L'jiiutra^, lenses. Tinnircr'. 237 it 
S. Sprliis St.. Boa AngeEej, Calif. 

S.VMi'fTl: Rlil ar geoient — diiin e,’ nh3 iwii- 
Mi ! e T ret urned i . Trial roll, Elussiy prints. 

3i5e silscr. Bnnm, Wirtiw. N- C, 

TO PR FitctIIb Kcdlk plrtart entarred. 
vise 3 t7- 15c. Three tar etuaP L or, rain. 

Send tie-sl negative 111 Ira) Mday. AddfeU 
Banner T’bntu, Lab,. Til Becur tiles Bldg-, 

PCs Mrtltiaii. leiWJk. 

HAVE You a Camera 1 WrlTp tar Fr^e 
aampie of our big fUmwing huw 

to maku better plStUW-S tnd earn iiinney, 
American Photography lid Camera. liuuse h 

Ea flfln, 1 T^ MtB. , 

FMiJfs"” Pi'i-ejoued- SnerEil Trial Offer. 
Any tflziv li^wink Bl in developed Be*. (itlEHs Jte 
i*niTJ- T; l.a 1 Gild Entarsenneht lb hendsorn* 
fnliti^r 4 he. -OTemlehl Berflftu- Riianofe* 
i"hnrri Finishing Co., 259 Ball Are., H.oi“ 

nakr. Vi. 

>|.\Kh; M-mcr in istpiFiEraphr. Oam 
nuinkls 1 at hnuie. Spflr® nr full time. New 
luSan. Ncihing [the it. Eiparlence unnee- 
es = ary. ArtifTtaan ftdnwt ^ Fhotagra pl»jr P 
Beut. 31f!l. nfltn Michigan. Art., Chirp un. 

KOrUK FUitiP (lB»eI5ijeT‘ fk roll, JTliitl 
3e each. TTIn! nfftr. «sta enlargement 
75c, Tcume Photo ^eirtaO- 40-i Itariha 

BI-. Al ba nt, N. Y. 

TTSfE tTnuiU a Ln ipplvlnn fur tjaient*. Sm 
pages !■’! 1 iind fS3. n a rtwa A. O’Brim. 
Registered Patent Attorney, Washington, 

P. C 

MOTION PICTURES 


ROfS'ni Mnti™ nielli ro*l You mu*.l order 
thin great ami only mu hurl text boot 

on Lho lUhlfpt by Jairie< Canaewin, world's 
foremost authurlly. 4'Jfl page* trammed full 
of ihrnrtaiitipp (in i>hoio cel La. 3'RHnhnnF, 
Mdttatime, Phot Hone, me(ho.di of rtivinllflc 
maim ensure. We are aellhia thousands or 

copies. Price,. »f> 55 rr*tpa!d anywhero. 
Bass BargiStiKMUl No, 199 fliT the press. 
Red hui bargains m standard and P4 mm, 
moil cm plrtm-r cam eras, proieaEnrs and ifl- 
reasnrlej. Ltamt 4c In Ftanihs Bn si i’nmrf;i 

Peunpanr. Flrlitm |.|eaitQitartcr*. 179 

West Madison fl. Cbleagu IM. 

T SI J{ fVf ,\ mi fiLoi 1 u- sprchiTii ra lire olaiu - 
or I tig fur neiy bhurt story irlcnn. pta1a h dc, 
Perhaps you can Write jsflb Thai wo hah 
shape and a clL tar ynu. Eluo wrltar [V, M ) 
rwelTfld S3. 550, New Yurtt best roarfcet. 

(Vritc tar full p-art IruLara. noukel ti'Mut- 
tay Cnmpany, So Lie P, 1776 Broad way. Ncwf 
York. 

i A RfTAl N8." - W UTidrfl3a cvf i'u-i i in 

cur tati'sl Ijargsin book. Ask for the firrflj) 
I'kHiktat. A Etmple hcrfiajn, ;i3rpra, r lie- 
Vry Camera tv Kb f:3.5 len* 597.3(1. Evrry 
tiarfinin guarnnteerl fully. Muncy ref uncled 
if nor. juttafled after ten days' trial- Cen- 
tral Camera Company. 2;lb &r>u[h Wabash 
Aw. JPpi. PM-7f >, Chicago, 111. l 

TlOVlli Cflrnens, firaiiy'liir?, [Hih, ae^a- 
aorios, prOfiTE Lrmal and nmstcur. Catalog 
frrg, unlgersal Photaonpherx, 15 w, 33rd 
S1 rr Nert 1 York. 

SAY r i? - Muncy. Mosle ratner^sit“$2 r i TlTn^ 
jeetors, Pathei camera, 51MI; staver-o. 

tlron, 523; print mg machine, $7,"i : 33m neg- 
pttao sleek, 1 cents foot; 10D fmx Eastman 
115m negative, $4.50; kodak. $3, Tyhrwrltrr, 
6 Hi. earner as and 5Jms bcught and «, 
eptltjeA ftlJL ESff W^tflLli, New York. 

I FOB 8llt— RD l&euiand foot roela eonedy 
atirE westi'rn $t,M reel. Bfutt- JflF. Kellr, 
Ouinp. (‘iviiTpletn cartoon* 55 parf,, liun- 
iliesis nlher ha real ns J-ht*. Rnadsh™ 
Cl *110111 a llrnker. Jtni fi2l, C|nr|jittilL Ohio. 
“ MTFH HT' Wen tarn Hg. Charlie CKipTfii 
ii I nst. LowcLI Films. Altantawn. I'd, 


SJ.2"ifl Ft.>it Original photoplay stnry. 
Out* sales- [lEparlmcnt >nJ i unknuTiMk lulhoi't 
llrtl story for a hove amount. VVc revlse- < 

copyright and submit to vtudkig atari e* for 
bath a lent and talking pictures, Being lo- 
cated in the heart of mol tan picture in dua- 
lly we knew praductiw] repulreiuynts. Es- 
UHiltahed IS 17. Free booklet. Untaersil 
yh’rnarlP Cnrnparty. B'estern and Santa 

Mnnini Bldg., Hollywoed, Calif. 

TIME Counts In applying far patent!. Set 
page: | it | Br pj l XT-,. Clare nfe A. ITDri™. 
Registered Patent Attorney, WiihlneLen, 
7L C, 

ETk.V Ii N ’ii i idem. ihi-'TFra niaiiigetiioii I Tii 
homo, Big qpppTl unltb'i. Tbeatro Mana- 
gers Insil H ut-e . Eltjiira, K Y T . 

NEVi 1 CtpX'ry - TSilsni — mobnr driven I a Lit i n g 
picture machine, fiuaranleed perfect enra* 
plcle with turntable $130.50. Wciturn IJa- 

(lust Plnurt Co.. ] mnrilte, ELI. 

i’tilt'f A IlLl-j ""’Prnjift.-.rl pasRlun ’ play’, 
srrOcn. bargain. Roy Hutebuson. 1243 Bn- 
con, PckFn. I El, 

MOVIE FI imi, I.5C0 fL roo3s r $2. AS oscKT 
shipped nnjwhrrri nit receipt of nmltUnd. 
PnrilcutaTH in rCqikat. Tridcpcn-lent Filmic 
377 it - pkn; fl jte Aje . 8 s n Frn n ■ I sin , 1 ' n C If. 

COOEi Jlnrla Atari - 250 feet on reel, Fr? 
Pali on# ikillar, Milton. 15^ Ave, B» llay- 
ntvnc. N- J, 


TRADE AWP TECHNICAL SCHOOLS 

LEARN Marae and wlrelr^s telegraphy. 
Big mlaMes. Tremendmii dflmami- Ei- 
prpxfl* low. ean earn mrt. CacMog free. 
Dmlge's Insti tute. Fern J 1 !., Valparaiso, Ind. 
1BABN Watch - repairing, Htlea - 

1359 MtaglflLn S t,. Baft F ranetarp- 

BE A blue print rtader. Ifen In jour 
Irfd* have BTirr«ede(i. Write for facts. 
What's your 1rpil*J Carroll Ru unsay, Drotl 
Stlita . Philadel phia. 

“WIRT | itruHINd P^r a rii alt-u’rs, fTir r | : 
lent neiv eoutke iu^-t irublt*hfd for the 
amateur and home work simp owner, Chi* 
tain* all the needed inTrmnatinrt and I* 
m 1 ] L llludrntad yel publiatLed ta sell :c l he 
low prirtf of 23 cen-s |»i‘Stp*id. Sht 4 for 
your copy today. 'I Al rmnttane* with \«r. r 
Tsttfcr. Popular iSTcrbanhv- l > reui, Reom 807, 
SLOP E. Outarta Bl.. Chicago 


BUSINESS OPPORTUNITIES 


P© You want a I5ni' Inslcl [M^lttapf Yi i-rr 
enrnc to Washington! Here Is the only 
M'luw-1 of its kind Sh the world — a nnttan- 
.lUy rcroEF>3n:vJ 1 raining sebnol whlrh pre- 
pares men afld women tar positions paying 
$■2,750 ta 57.555 Ln hrtrl*. apt. hntrh, fc- 
iwirta, duh*. -:i‘hnf.ila r rafetarids and Ira rnmni. 
Ccunb lb brwia — g!d ready f->r hfgiger enm- 
iru-r wtiiln enjoying delightful mprtthi in Lho 
hrauUfUl. inlrrl'idrig capital city. Sncarn 
u n der pradli Hi eiperta; 1-i-year le^trd. tlmi- 
sgTlng. iharaugh training. National ■ rpplnv- 
mehi hurejitt tar grailuatt-i, no cgtra r*rt, 
7VrEte tTuriTf for free traob Ihnt bring* your ■ p- 
purlunlty. Lewis liiTlel TTnlftlhK Shools, 
lif-Pl. :IL7 -CL. w . - 1 1 j, i , .■ i . n . U. C. 

WITHOUT Rmfitlba tiimi ppirtluble op- 
portunlty ever i^TTcreiL CnElmlLed rest s ^,1 - 
bilHlrs — ulir, unique — unbelievable reaultst 
jcrn.tll Investment tar Instruct ions nml ad* 
vrrt taln-g uPli’: tn Jtnck lo carry ; -permanent 
Inaww: IU> effort mm S red: start* paying 
Hnver-nighl. Am on* can succeed with ibis 
most p roll table t>uylnrii under our free guid- 
ance. Fnr full uartirutars write Mutual 
SrrvLrp Corporation, Br'k K- 522 MeiinLffht 
Rlrfita MinneapbUa. Mitm- 
’ CAN LlY - " tTiunfr' n u ileil 17 one buslines s 
whets Hills tallow has bis fellow at a dls- 
aitvintiRs, Tutn your kitchen into ■randy 
gti-o-ni — nrl making money from Ursl day. 
itavta lie, seLta tar U5r lb. Stany how 

rtah al at! cd wllh rut eatiilal. Froo bwk ei- 
ptalrie Can] tid Candy School, Depl. 3> - 7.9 « 1 „ 
Wash ingt'ff ■ D, C- 

MIRRORS Red I t> red at home. Co*U near 
Vs renls per Jfluare frot; ymc charge 75 centf, 
Ct iii ; 1 1 1 1 1 - p; i ■ i h plntinc li-n nnr, brtaity 
*um- out auionarts. reflectors, tableware, 
sloven, eta. OulJii! fhmli-hcd. DrLiSIs 
free, Rnrlnkle. 1 t :, lalE i r, 12., Marlon, lad. 

A 1 1 r r“0 it ij*TrTcssl i’th-E ^«c* bus Inca* ’rir 
yourarlf wo hare k pa rated mi r usFrl rar 
marl from our new car Wri Ice arnt elnrufir 
garage ami wish In this part of the- 
1 1 'Isi'-r s. wV, liii tneluiie* buELdinf a oil h it J I il- 
Ing 1 en u L nnietil : a money ntaker f j rr thfr rEglrd 
jiarf' 1 Write t <-r tarl her Informattan. Ttie 
It | s nurture, LMulge BruEhera' Dealer. Nrr- 
wslK, Ph is. 

KT.VflT' A Malt order buaines.s. Bur 
’'Fracltcat Start’' wllL nuke ymi think, art. 
-u resell Pries lttr. Kneel Mall Ordsr En- 
tvrp rises. 1929 Olive, Indlinapulls, Ind. 


POPULAR MECHANICS ADVERTISING SECTION 
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INCOME Thruugfnml the rear, (if A 
manufacturer In a nm Held that ih:ss. unlim- 
ited paadUllllleL Lwjtti Un> Hits Of hum- 
S" injii iToduc-Lfl. lit started ini kjiuU 

MaJ*. VLJlIl Opportunities unliruited. U'o 
Hill lluW i'HU flow to Eiuil-J It Urge ! ;i (UT n ■* * - 
Till Istlsim^S fra in a tmuEi I.U'fiLniliuff, H rtle 
Ituru^ipinp Ijwtllwle-, GruyllhJi. Mich, 

If kit. lr~S Yuiir nh-im i 1 ! Make li r t (A fl 
ji v i i' h run time e-r £27- In t">u ’■par* a true 
In tho (Juin lliternled Vend I nil M nrlitne lm*L- 
nea-i, t'vmlrulars I try, KLin. Hnjm. Vend- 
ing Carp,, 2D2U X. r.itd -St.. HMUdeltM*, 

iMmim. 

ruu.Ni'lT'hK iFITTTTuTTTei^; jab painting, 
tl&wlj'Jiiran shop; rturt i'ours on nearly nn!ti* 

I i-m : winning 3-*L n n bRutc* auKlflKiseri. John 
tlcacvland. I l:.;:i S'). Ninth, PhlUdrlphlii,, 

IV 

4 : K s I : i >, 3 : AlLlsaKtf ile-i L I 'M draiL eiei irle 

Inin pi. .loseyh FUU cbtmj i. Tmnpa, Fla. 

AM A L I N’ii ' Si'T nv - jdi'l'il In g V. i i] rivers; 
Jti-mme, Insert n-iraws inavce-i Libia ula- vs 
■uim- banded! I - ' ,i i't ij ri-es-, garages, et^iri- 

y items. auto, radio owner* buy on sight ! lix- 
final) e territory, I nw trfaL Manufacturer,, 
IftlT WinHimp Hid?., Boatim. 

si iffEM Eft . A III ii nt-Q." ill) i u. i ■ : i-; ‘ i % . 

prints blK !f— jietler^ Sulmcriluw reports 

S3 j.IHUJU from three; n neither Plci.un-t rnnti 

npp, tij i i>u r ItrekE Vc ir K Sl.dd; b imanltu, 

E-ic, _ 

TDlTC otJcr "NijWSC ^luerfd'iiV _ lUimerr 
milt'lntih 1 Ji|iijr:izlm.'. pwlillsihcti !!7 year*. 
IVl- I i-pf u ( with nu™ j^rti n1 < Ldk -- 1 J k h i - Mumi r r 
asepis, utal3 (irdc-r wen. am! L>iaSn>L't uia.Lt y 
*P'Keri. Sene! 25 r-ir eimy, May Ik- wurtli 

risrtune to you, MaLl Order New*. Jl West 

iSniJ^ N-ftif Vertt 

~ MA Evk STT7i lev iuo n nf ac L uriiiE - LdLl di njf 

mah-rMs, marble, gran Hr. llrrnHXif mHnl. 
IjtlorlAt. roofLni. N'n lu*E+llrki-A'- Vheyp. 
Big profits. Fi>r Torn-iUl as anil '< iLe*l 
pietbi'jitj r write tVrn. Un<, J13 IVusihlM- 

inn-, PerCEam d. Or e g. ' 

HE l" Si i : ;’-SE \T ii: v Iju I ] Tit? FT uci j ui? FT 

rrusley Radio <JoM)nra.t Ion. M.ik- - |r-c ftwn 
heat urJih.jiit rtertrlPitJ' i^f Die--inu lo 

a mu 11 town ^oil fa mi hastes. 4’o?,i; only Spu 
hunjikte with nabEnet. Only 2c :3,i.v. lionr- 
niAtwIp 13 1 14 | iT-uElE h. C rur-5 cy li-rhitll IHtS- 
vl rjn , Sli J S ArlLnntcin. ririfinnall. Ohip. 

\TaTk i; lYLtLilj' sit kwineF AitiHEiiiK pry|il^. 
Prtifetptlfinal randy m.iker vi-jli show yiw 
hnw, 4 |M:ur.iJ issorlmrut □ ;■ > I Valuable In- 
fnrmattmi (1.25 l CaleiRnn'i CucliJU-,, SniHh- 
bQth K, T, 

LEAiiN To stllnK J'ueic irwn tunnl^ r-i - 
quel, nave a IjukJiv^e of your mm. Make 
raiKflcy ji (. spnre Mine. Siad n-iw. Tin.-- 
Rriseoe nu^t-ain nidir.. ^471 s. tir&nd. 

St twli. Me. • ' 

- "V(U It Oj. ; : ;c: unity A M 1 -■ 

pajro bouk. contain Ens over T2 mmry mok- 
iusr tH&is*. l,0^h^c pndlt. SJitntile and 
p:M I ri pl:i r> .1 1 \ , n 1 .- !r r Vh-p! ' U. 

3 lands St. i J Iu^IIfHiti . IMiHiptol pl 1 1 a . 1 Vri n.i . 

TP 4.. ! 1 1 e l [ l- i ■ i L> L ll ( ■ T i v npenlnj; j] int'LiLi-^s. Iir 
you Lave on e^tflblmirPieFlI. I« i- ?qre Ilia I 
yoti jret any Inal n;c Linns fi?r rislui'tpg oihh- 
IH-tllUin In ;i niLialniiULTi. Sj.ii'i. .Tkj llu^ 
Grjl.ILn, TJLifi southern RIviL, New York. 

nillk irTunnal inn nH luav i h “i 

psylnit (J'nifll rptim I -ay imylnif) TiiJl 
ottlrf UiFfpi'-i, .Isiilus Uutuin, bid tfnuih- 
i pn itli'ti, , Neyv YofK- 

1 ' f I K.VIH : A E j'lKisPii Tunrlsbrs uiiinuf.p-nir- 
iiisr foritiulas and iiroi'ts^is wliti ramplctu 
worfcliiiz tlsrca-ctpi:-. Rettablt ItnliX Muni M-ri- 
h'p onEy. No Hal^. Cliupgei ren^piMitiiEc, 
4'urpi'spoiiileni-g tnirjipi’L hr. Art l)(tr Van- 

Ifenk-n. T-il “ | rti'nnelt, Chlt a.ifn 

ilEC.f Mun^.v rji I i->iri •* *)lallp^ auM nsirtk. 
reflcflnr-.. itLltTDP h thiHlilfUlrrii ; In ncyy 

nsetlwwl i os th- rlent'o u nno-rti a ry. fLu fl t s 

fWaishftL liUPmctal Ca. Arc, N. Det-jlur, 
HI- 

flEiib Jly in ill I Start pmfii .tills* hi. ill nTief 
f'u.-ijiifs;? nnywhere. Her iettr^L ofiKinnl 

ptaui lenrll yi u ocrjAftimr. Price fir- 
cula,r free. iitos-cii korrlre, L r n. 9 Ap.lubon 
At*., New York, V. 

MA Ei hi Sill hiULy esiTipTTufi I'.lll fFTIFIi 

nh.t jewel Ty. N’bhv I Jala IK 

five rt’d btamps. Preelneui, Bur lilUE 
TlnlLywiWw^ i'a | If, 

AHATKl'R CaitflflinJflii; f.irn 5?Y 4ll week. 
»pa™ lime, , pda I rut nr Imdnu eartonns fat 
^Everts tern. 1 1 ^-nd rick ton's Scrvtt-e-, ArfyE*, 


PT RLTSJE lour own in;iEnKinc. IVo Rmo 
n iTnrlti-fllfl uniffnzin#. S.;Lim •! sitI pari: Sc- 
ulaf^ H'lo. Ta -ij) m PtiliJi^hLiff Tonipany 
P. O- llr i i vt A H 1 4 L W u shJnelon., I >, t L . 

DELAWaUK Charters; Feei i;n»||; Tree 
iiirnjs, Chat Q, Quj , er > Wllmlnaton, Del r 


FREE Book. Rlart Four own lilflo buat- 
tiL.is anywhere. seHLne nufuirSe- ivy ntH.ll. Mr 
br.;; Inner's ouLflt ccnSalns ^varythljig- regutred, 
Jinvelltes. circulars, Instruct king, etc. De- 
r-t rl pi Li o briink fre-e. 21 a ■ I tv l L r :-ld A -71 C-j rt - 

JimdL h't., New York. 

“ AT'J'M-N'J'JnNI J-.-J best i:i.'i... 111 Ilk ink 
buaintta spiffiibmilln iltutae, nmre> tut mprtt 
In t r d nur liUTumrc tlr : -l_ rumptelu Nai 
likr IJept, 0, Frank L. Phaite. iiurLitm- 
luru 

]tii> iTolilk otwratlus ""clnln J ’ of peanuTT 
rljcwjnn F«:q. cindi veipUnr tna> i lines. Sturt 
hiii all cntrilnt. Write ItuEiiins l‘oip. r h.i.l- 

w»rih ^t- , iimii- kiyn, - V V . 

JtL'SinN'ESS Pmfesitefl of juUr iiwii ond 
tarn IneorDfi In aertlre fees. St»s- F^cptt- 
en^ikii l-alt* oratories, iIIs-ijUf ^<1 (mite 1-li. 

~ TIS1H (Tu unis in apply ! dji rciFpji'twiis. Re* 
[raises L;;i slid HIj. 4 IttrHicn -i (EJErL-u. 
RejjJslerci Patent Attumoy, W^vhtitBthfi, 
D. C. 

’/'ll IrC-U RT r 4 HR S At i-Mf Win k-r.;t Lo 
prices. Blnu'tory lOt. W-ratterw-Jt ilo.,, 
11 11 E r| IJ., 1 E-e A l ni-ne h , luu : l. 

BE Your own Imjsj, Our tinak nf twenty- 
twu Eu-.v lJU'iiiess nuj>ftrtiin3ML‘? shrnrs you 
liriw, PrtfmJd fi.un i'ltrilnnSan free. Ar- 
.fciHiiHil Ski4J* Cnuttratiy, bun Firth Are., New 
V o-tJc ("By, 

T'.i.V 4 'Otil uf pitlflLt IJ]j} Uiy ! I ILiS ll-iHL |j'. ; 

Intyenlioiih, und I'rt linve-fiuirl bn irp-wsu 
Fred P idterson, R ,|^ J Jt:;. iia. i - !. I ,i. 

^ITTX l!y liialC Boi.ik.-i, ituff Jlit-s, Imr- 
Kill'll si JjflfJfP prallti. Partlrtilara free. II. 
Klfn, JiJfVi A DUfitIB, ChltijQ. 

JjEARN M;li 1-kLAltifS : Piilni eri7 ncVrllp 

ruakei?, d4MKirflt^rs. eunrrtte wnrlicri. Any- 
one van do It with uitr cry dal i-mpf-i-it r-ifm- 
u[av qnd pfpi)C¥IKN Flint like hiltdlK-M 111 - 
soiittiies tiuIlslHriJ [fiftfhLc. all rolors find 
) r- I slJ i ijf3. Byii-ibed i r- -nnO'f.l on Jibe pnlnL 

ever wood, t) aillwarcE, CDtvretc, etc, W* are 
ftOf# ownccE. Frifc saatpLes* CbWtll IftiitJ- 
tj|[ r. fl rj .rlln e. Mich, 

MAKE Blit Jiioney manpfaeturEijjf and np- 
plj iny culorod ])lestlc wntl testiui- iitaterlitl, 
KiMmutllldfll, no .ouch tarry retiul ccrJ. L-'of* 
tioi;iiis writff i f. f : . m ■ i ; j . n i mp r r r a 1 1 , N . _ 

C l PITA b — Fur 4'i>ni". 1 153 Themotin' 
Hpnii Rnnkr" 3i leaflet oil Elnnneingr sn eye 
opener fur trap ha 9 SLAdsCfif. B-Viadi (LUO to 
.AnisJrr Ijrnoarrt, East tliknjji. N. .1 
lni-.N'T J'-itl ft, r ntliii-s Fi.|[iliiy jiEi-pr"s 
PttfUir. Mike four own pepriiitit, Whilst 
jirilrle-, EUap. rtitHi'ls, Viatuabls imnik fr*;-?. 
Natlnny;] ^i-lpiitJtlc Tdtil.'oretijrici, Ifly.jlV 
It ma il, R letni)4md r Ya. 

SU4 'v’ET-Jh Vl'itTFTF'Ur [i j r t “ J 1 ike 

tln-ui yiun-i-ir. J n Drmulit3. pmces***, trAtte- 
scrrel.-i. Erport HimtiUcfll semee. I'jitaEint, 
ri n:ule ra free. Jl, Tllilly Co., WAalilqit- 
i* n. B. C- 

F|tF]-; ItuobSet LU-»orH>es — ur — pEnina' ‘ for 
niaiiln* J-Stl-SHJQ Meekly In hoiNP -ir ■: HK t? 

I iia-vl i li: - - of your nwri, EJhe (.'n r| Si klis- 

a hjj h at.. Now Ytirtf, 

"iiOh-TMIM;.^' — Sruji-j- uuikJhg itteei ; 
HpSf plituv; upp.'jrtuniiJe-.' New; d Efferent I 
Tlirt'o month** trial. L'3-r. Ffjf fl Ilij, ''Odd- 
Tilings abifTtilln*/' 73(i Advance Rid.?,. 
Cleveia-rid . Ob tp. 

CAN ¥flu ITratvT SfUre T ime protitTi ii 
plenty, Niit a coTTesprmiioqre- fuurpe, Sam- 
plfls and tuirrh-islnrs I pc. strsv-u, I ulit 
al tilh erry, ^rtrlrn rliHild. i Hi in. _ 

Sl!LL Ity ru&fn Sr. i rt yciur "own slrF*tT 
iJiasincMS a i ivwlie-i >:-. Free fnlder tells hnw. 

N'n nei-*Pnjl fdtlocr. Ererj c tijpjt fumlshciJ. 
It. Er.irtfln, frjf) n-j] j w I El iin Bldg-, kt. Paul, 
MEpn. 

fi-Ti yiTis iHasintsaF furnEshlne 

rvcrjtlilng. 5lrn unlI women, uarst ftft m 
5160 weekly Dticrallns; pur orJnlnai "NVw 
System Specially Clinily FfirieirleB." Befskn 
horn* spate time. I'pIlmKi -I oei port unity. 
VaJualdo hnoklet Frco. VV r . HLJLji-r lltflEi- 
di!o. Drawer V Eail Orange, N. J. 

I'M’sr Vi, — I nrui 1 1 ii ■ n vn i- 1 a .-1 lc •• :l I » a y* 
-rlt tn-at. .Hake thuye j’.ntrtclf frrnn Mutn-r's 
guaranir'Ccl fonpuld* Why M--)rk fur others 
vtltei) others i m b« working fur yuuf Latest 
fjB-opeiii ::g ttleral'iirp bring a you snany vpe- 
f laity propoiltlrtiii fur you an Independent 
luislncis. Ml tier rheuiiht, 7DU-Jil tUtntlral 
Itlyli f, , Tiimpa. Fla. 

l-’t’PfY Successful maitftrrJcr ~ pfoifiirtaT 
safcj plant. E. Ilarae, ^Ll ]|j UcttcpplJtjn. i 
4'iilfagu. 

> [ ATf br wohutp Tc£ted bi|\l pcs s. His 
jiifl.lc more- rliiiu si.uflii monthly pfnflts. 
r-vsil Fjpnte, tElgJUltni, pleasing. F^pcrEenra 
iinncciwsary. Wo HUppCy eye ryi h Enjj , Lime- 
J. iik ins, son 0 H igh sr. p Springfield, Ohld- 
t Mx 3 IE S.'ic A Wrrk tioine. l-’rrni 7 h 
nrc a rl m ak 5 1 1 <, in years* eitEi-ericraca ; rre^ 
ti-ioklet tej Ls. Aatlbrtiok 87. Ohio, 


UNPA Til NTED Ideas ran, Isp wld. I tel! 
you. how .md Jar] p you make :ho sale. Free 
partiruiars ti ups right eci). IVrEic W. T, 
CrceriE, bln Barrister Bldg., Washington, 

M A Jv l' if l a p ro d t wit h i fi IF farm iii 
j‘ou r barky i r.J, ChinvhJLla rabbi u, musk- 
rat, mink, Write fur fiett, 253 Canrad'l 

HaneJi. litflftf! 1 ,, L B utcr. 

A 5 AT hi R Carc-iion hr*: rieiF” your work, 
V rile Sjoilhi-s ScnJc-e, FXtiPl, AVenateheg 
» a sh. 

THAXLV FuhnuJns iiroHluce perfect prruJ 7 
u-lj. All lines, Catalog free. b. Thai!? 
Cn r , R aihlnrtpn, Ii. c. 

SIC N H A ill *bi ivs-r ;i rd4 - eartl!y smilnted* 1 f 
JTu ’J.^e Letter I ’'alter nF. Write for free 
*■* in Ides. Jahn Rihn, BS120 Neva Avt., 
Chicago. 

A kilill^lAL Marble u cu i :i ry figpri njF 

liiTtructlfjns (md'nni wimd or cemenr nc-iif' 
bis ’j- litrh tlsh-if. II i-c r* roof, aJ! raJurs, low 
i’i-it. Urn a menu I CA-Mlng, ennerete plaster, 
[i a pief- ;□.)■: lie clfiforu,U«n*, garden rurrultnr*. 
.-■1 ii i ui ry, Ucilble ranlds, particulars ami 
Eittrs! Milana tree. Chris, Mahler, Hunt- 
ing Pin. N V. 

CiiEM UAL Ei yen vl j i i fttruialL ftsrcnuliis 
rtnd tttide avetets. All Lists Tree, 

W, l, Cum nil tits, Fh_ D.. 22ft CltJCvltm Avu.^ 

Sy r iiciiM - . N . Y 

LBAKN Tlig ™n«Tli 3 ia business., Good lu- 
rcurc. quirk reisulti-.. Intere-silng brink let, 
Hh nitiiirtll Culled lug' 1 free. Knlional Collec- 
tor* Asst!,. lumn St., Newar k, Ohln . 

A" ill fjil NESS' Of your own rtiakEPjS— 
N park I inn 01 Namts mid Number places. 
t'tieeltiwlMjards, sights. Itijj In) ok And v*m- 
pte fret, K. Palmer, 5 4b, Woom ■ ■ i , a ■ 1 1 i - ■ 

Ti4 yNs j-" 4 irtvi r-'its i:- '01 . - h ii.- -. - i l ;i r: r" 
4 n khtitv yhiHir tlio (le-lgn md innklng e>r 
Efinst'-ir uteri Is glren In 3 fc pif. F. H Aus- 
tin's (wo ivcjl known Uurikv, "TIow In Muke 
l.-p-a-FryvsiiTc Trijnifpirnl'.-rs" nnd '"How <(► 

M .I--. r- High- Pn-tsiEio Trjm*rnriTicTH*', fvent. 

C. <‘J- D, I'si, 1 . i in*; ri i.jp jiylve SI 7 f> and 
smalt amount of nM-Uke f-ir both books 
iipon delivery- Popular Merbasilo? rrrii, 

ItcifJlll ?tnt. 2nr] E. DntarJi: St-. Clltrjip.-), Ilf. 

TELEGRAPHY 


T^EARN Morse an.f wl relay* telfifraphy, 
Dlif sahirles. Trchnendr-u-v deni an.il. Eg- 
pen=-E= ]rw. rare earn part. Catalog Frtf!. 
ffi-iee's Imrltnte. H St. f YsEparal4t», Tnd, 

CHEMISTRY 


"Handbook For rue-n-iiMi Bsoe-iTintn- 
I ters." Hundreds of [nterpsdng riitrdmenls; 
N But rated. "-'It. Bchiklei uT eAfK-Vinuifils, 
]>. TYkellst^ :,t. Ot'ncrul Chemical Cow 
li pany, Bus .*-1> * . HHnliog, Penn a. 

RXfeHT A<TTjro L.n' ymir tbeinlral pmL- 
lern. I'-uiuijItatloji lu limit 11 if dollars. 
Write cue. VV Steilipan REc-barriB, ludui- 
tr lal riiL-iLiSsL Ti n LMO'J, Ttcwpm, MaAi, 
riH'.Mli Al, F. r-:..,- .- prrJiY-vv^l, ahlbltA 
lb-re i,;t Ew)rnU)rtgfl. UPJ Bm ad way, Kwr T&HL 
CATALOG Lifting ilii'O j:iu-[-,ii i-dls 
fhamhts* sunnllcy n,n(n itiemlealR. l.iHIII 
sriemtine iracA- «ent. r- r Si>. Lam rat - tv Mh- 
te rials Company, tUn E. 71 a St.. Chleagn, 
III 

FORMULAS AND TRAO^ ^EGRETS 


I 'It A CUf ALLY Vfiy formula., Just 

kfnd "ibi- ill: it hjimr ll. ■‘Utill-ig fr-rv. In- 
dnsirlal lp*lLtuh-, Dept. 200, ell W#*L E-m- 
dolph, Chlrago. 

II N T L l-ILLV S' i-VV, ])C rtU'-t ua fi pUiiriinlH-r:- 
.jb]y (ouch and bedbug el.l initiators for until, 
|i itching, ennvasifiing. Write As^liilnf 
i'Eieinf [ t>._ Tmllnn-ip l itr, l rut 

Ml '(‘f LA4 tE BaHK- v.U\ i -i -I 1“ Iji'.rk fasT 
imi elH--* in-:: tin r-mt feo ci-niy gallon Lip 
mute, Fp-rmnFn. une rtvllnr fhilj) J, Mau- 
rfes. Apt, ti, 517 West It 2d Si,, Near Yark, 
N„ Tl 

Tetde-S lir i illi I * =.. Pat-'b-iiEiirsT 

yalahfg fr™, Crlnslea-.l! Cntjuraturte* lit- 
wcgrP, Ivan*. 

■l.HDh VALUABLE FormuLgi nre r ;a ; d Sl.O'i 
NaliomJ Serv If e, ae.l|l Tamkeaet, Clneiunad, 

Ohio . _ 

^ E V |-. S-r 1 ; |-| S i ) i {Terenl. Ei?hler — f o-rf ih’i fa *7 
Sj . 04) . Oarilrji-r. HIT. UtiSe ll-u-k. Ark- 
N A W r i I" S'j’- 4’! 0 inLc.iL make limrJpH- rl-WPfT 
ing. I'-in.iulit SI.) 1(1, f'lLLv'rnjl Supply 4.’n,j. 
777 n&ni wifj, Umy-ciwM. M. J, 

J'H !. I ! I' 1 1 :ul , i-il.ib-g. 1 TkI r.il V j. L7rT 
e*t speriivltiea. B'esCfru ClLvuikal, Sab-iti, 
<Jm< 

PrHtMl' LAS. " 7'hejnLcal rrtvli-rs, ' lOweat 
prlcee. t’cnm IJ*'*. He rtiteln, (Trauilst, -Slf 
fH-nrl Avp., flfsiid Rh plils, Mli-lt, 

ftp tn AL I r.rzi:i isj " Skv- 1 1 ity I Ei-Rcurvh 

Lalmruiury, 11 lei Bo. Lu Ing St. LuuD, Mo, 
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POPULAR MECHANICS ADVERTISING SECTION 


INEXPEKfllTB In* -making formula* Sftc. 

I M jf-h iiiorj - Nell tasker. Ska- 

i iL> a ’k t i'i_ Fetina, 

“TlHlMLl.AS or Cnijjj "'popular auLomo- 
tflla EpWlMtief- 21 protlt. maken, f-l.DO. 
llnyjriHn, Rag 7ftT. I radar li ii pld i, Irrora, 
BDtJCEKD With you mm pJrndiiciiL Sfifce 
thorn yourself. FtPiiulti. processfa. trade- 
jerrHs. Fxpert analytical service, ^uhie, 
elrrulifa fr*a. B. Thail* O., W*ihiH£- 

bin, D, 

^ DON'T S«Tl far olTTrrFi. Employ agent* 
<FDURtJf. Make your owrv product,*, TriUci, 
articles, soap, cat fact;, Yaiirnhfa lurtk fff? 
National SelcnliJlr L&hofalurLiiS, 19^5 W 

PrHd, illchinbftfl. Va, 

MM Formula *nfyp|<'ifj^|lji prepaid £ 1 . 007 
BlorUetgj T314 EaHUke terras, OtiHacci, 
llllflOJa, 

( i L A II A \TKHR FbFuiiHas, hcrt. HC-bwe ran 
produre fur mukintf popular. nLjr*i&?-L- 
g,pec Laities aJI lin-rs. Hun t buy formula? 
111) yim've rtrclTed valualdB eje-openlnH |U> 
erulute. Miller, Chculil, TriG-F JitUm, 

Ta mpa, F la . 

SOW FOR ME.'LAS Ami lil|| Illustrated cat- 
alog 25c. Ideal Rcwik SHiop. Tafk Hid lie. 111. 

FORMULAS a: l mi)'!*. i-.u.ili r' T? J .e. 
Clnra r Latraratnrirt [F L, Park Bidet, IU._ 
l^TMb PROFIT MiFlng funnulai. FPL 
lowing and man? oHi-eth: Accident! ami emer- 
i»tkir<i. acri-cultura, alloys and *malp?ami. 
n-rliAl^S matcOs!*, he forages, ccmfrnU, ^lues, 
partes, niucilsfie*, bleaching, rcnrivarlnr. roi- 
■nrimg metals. iieinRr fla*s, heat treatment 
t?r i nttal 9 r household formula*, ]r® cream, 
tnnrcrllflDtri-, chewing ruin, lapidary *srrk. 
ert ecm I n ai log (tnnln, lubricants, paints, 
vafnJahes, pho1n£isphy, condiments, chaining 
rbridulBB, ruhhtr. soap, candle*. mldeflng, 
toJCtt propara t fans , pfrfumr. wal enrooting, 
firepTOft-flnB-, wrEtlftar materials. Juft write 
fur ■■Scientific American KuKylolo-padlt of 
Formulas." When postman hand* you lurch 
pay (5.5(1 and poatal rfrai-zcj. Papular Mc- 
Mechanlrs Fret*. Room SOI. L, Ontario 
ftt., Chlckin*. HL 

AGENTS WAIHTE& 

\V vNTi'Ei -At once: MuCl- ' c-u)d men (n in- 
I reduce and retail IHttlciah'g Gi®d H«l(h 
Product!. Town an-L fffliEiLrr. WOMtlfM 

DcniurMtiiiiF, lift Into htnlnm with bm-K- 
inu of JiirBeat nnniifai-lnrur nf Hs Kind, rap- 
jtLi] over l^i lnlJIEntt tbolliTF. Quick rn-irht. 
ctpre^fl, narcr]ij pust fen-icc from lb 
faf-ier-Eeji bhiL hmnehes— nnc near yrm, 'Ni^tli- 
InE new — nri espcdmen-Llnji. No raperlcnrc 
red u E n*d. Tou h Em ply P |]<nr Hie saint! ohl 
tlme-lrsittl Ratrlelih MethtnU ulilrh at^tmr 
flip- nfiini burinPSB aTerywtiera :ifhI liavo riven 
MipiMtiifri hesl vfltitu^ atnl sal Lp-f aril™ r«T 
1C1 years. 170 neeasiidllea fnqlHnlEy nt'dlent 
cverj r homo. jnormmii dciunmi. Annicnl 
pilea nearly dfl million nnculuyts. Hfg Tree 
trial inducements, Quirk rasy sales. He- 
pyait every 3b-li0 days, Knanrnnis pnifilit — 
||(KI.|4DD menlh anti mono rroElts. RlrAtEy 
year mmd; no laf-oJT. No lKiJS — ?OU he- 
roine owner and mahnyeP. l*Vart|eal]y 

no eaplLal retiuirrd. IV> supply everyth Enir 
— sttirkv. «itflt h saleB and tervke hin-thniR 
Irtk pay tM-rry itay*. I'rartlj lufrease every 
month. ''Fir*! eonw drst torml." For fbll 
particulpfi write W. T. Hawleluti Cd., I>ypl. 

0-A-14*M. FrW«i_BL 

Ad K.vrsf=lffi ehn.ru’o in rn^kiv fl'l ttalty, 
intrcithieinir new ■'N'o-liang 1 ' lIjiot cheek for 
sersen dwra aiSrt nllLor halts* (f iwitk. Very 
low priced, Autounitie. Banlsht^ di lease 
bearSne Tlys, mnscLultaea, buns. N’olsrlw-s. 
Scfc, Kv*ry hou-io neoda 2 or nnsre. (Julelt 
Keller, iuc pruJiU. Best sea sun nrae on. 
Writ* quirk for terms- of ilrniciriBirslEn^ 
iiLmiij*. Klmwmxl I’hoek Company. File 
l>tf C inni mLtttU Ohio. 

5'HTP iSuylnjt 1 i1ik 1*S. iuUwflitle 

Bharprner for oil En-skes- Get better shaves. 
Asenis enlning numw. Sample Sl-DD. Kn- 
uaye l err 3 tofy 1 qulrkly. A'Eklnr EtpHUllr 
Cltimniriv. 411 H S. . MjHi, An min Ci H f . 

UllOkS 1 ’omplelely t-cs-'5*t| fmr Ite 4 p*)Fl 
Ama^inp panesiarBilon makes- new ikoes uul 
uf old En few minules. Take orders — 5:10 
to ?10 daily e**y\ VVfile for tnrlioiy and 
free sample niTrr. PfffWt Mfjt. Co,. Dept. 

A-Jjiifl. aab F, nrd hl. rEmdumii. ow n, 

] '1 >h.t lu TT Men, ymi eon moke money 

anywhere cel Hue «ur ci.itanl ei?l pure rails. 
Bend for free frame eataloR. Fvirtrall 
A ff^nU' Supply Co. , Bc pt. F. l.aFnrl*. TnfL 
Alt iKN'r S — C)o1 !«! n |c BalF r men. Pmibatde 
arll-cle. Bv-p=«n Jiran. rnmltrldfre. A, X-hbs. 

FAST Tp geli ^rueprifs. polnti, tutoHallj 
tffi mnsitmer*. Slewdy, profit able work. En- 
pcTlcnre unnert .- :■ nr.-, 1,’rn.llt jrlven. Valu- 

able outfit free. Lm erin tc Browne, 1CSJ2-A 
So. Stale, Chicago. 


OLIVER Cl f 5 r*d ?jDQ in 5fl d*Vt witli 
enr tine of boohs Mid JtlbLes, Uwitlt fieei 
Exclusive Lirhtoryt Nlrfiula Cu,, l>epL B15. 
NwpervJIle, 111. 

?iL\N CF ACT L" R KH Wants dist-i^huiur for 
now cumptetf ^’Pocket'" ndin. 1 ‘ >: iQ In Itself 
with In lisle." Faya lUQ^. Spencer Bad Ip, 
Dept. 9 A. Akron, Oh Ip. 

AQJiNTfl -liemoRiIratu STTnuti 1% Inst 
Fast Ff.Ulnn deanfr for aploivKihllc*, fuml- 
I u to. tuetal 11 ml flasis. Your name <;u labels. 
tfuErk ct’ocni cr. Larjtr pmdts. eicUmive 
icrrllory. free aampte. Ailnute KLeen Labo- 

raiortca. Kvanwvlile, Ind. 

MEN; WuuienE Earn 11 E k permanent In- 
efi:rie titrlUhJv* dJuLribulnr our pridurti 
yntlf Cftijiitty, fnusUiil op^Olt Unity. WrEiu 
influy. Iruhnpirpnlin Suap Ce,, Fcpt. 54. 
Iniliantt pullK, IruJ. ^ ^ 

JIL'NDKEHS Qf JSrotfl - need rep re sent* - 
tires In tivery emmu uni Ly In U, S. I^end 
fi r free sample ropy -if Opportunity 
fcinc, Kfl, Michigan Ave. H Chicago, 

SETJ.fNt; UkB blauw. Kei "u l Pul tul ) H 

gnods asBorltbcnt at $1.71 wllte 3-1 Inch pnurl 
tipcfclate free to your cusUuucrs. 
proht. Travis Pruducla Co.„ illii North. Ays,, 
Dept. (1 30. Chi n go. 

PQOrET Pulishlnj: Cloth removes tnmlah 
from metals Without- (lie Use of linuiil, |»Md 
nr powder. Our a cunt a sny It nelli likr “tut 
cakes,” Kdails 25c: patnplu fh*e-. Dale & 
Oft,. ltff„ IS lft] I n born St,, Ba ati m, M sits, 
SELL flianceiiiite algds to- store*, siitv Hf 
Si; sli lines, eo^l- ?ir<e. hcIE* fur Jl.SiS, Krt» 
cample ol!>r, National SL£n Hysiem. Wt. 

Louis. MC- 

FQllTilAlT A gems — Highest quality en- 
ltTffftPwnfS, meiiaUlflns. fraioes. Reason- 
able jiriii'H. Write for rninbhj;. Adam J, 
K ml I i Ire, , 2-V13 South State ,St.., Chita rfr- 

JUST Ifisi'r.f i"l — new waahina niarhin*. 
Xn inotnrs or IUQt|n£ parts, A u tom a L ically 
elCiin* Ciillrn wadilne. Fully auarantcecL 
Rcteii price EP.50. Your p refit JlHi^-, 
Protected icrritoTj. PreEton Affy. Cu,, Ucpt, 
CP- 7. St. Iycsd3 H Sim 

"(Jl'Klil Trlfk J ' EkUtnii nubile Iiry cleaning 
amf tivLIsbiciK cluth (chemicalty treated) 
WiJvbea, iHhlislvcs finest auteuiDbilo Hnd fur- 
niturc tlnielaes In one simple nin-raMun, 
Evccrii IummI "ale* ami p re fits. Sample Erea 

w ni i rf h, Dm ft yip,, kmt, unto, 

ATfJr!'NTH if a k L' Si 5 wCfliy with c*trii- 
*|ve line M household ip«4iltl» — sponge 
rulibtr inalv. fairy tbimJEk tahte^iveri end 
50 utJmr fust Krltir^. Writ* B- * Q- Rubber 

Cn. , hr:d. -33U. l^ltaburjh, Fa. 

MTkntiiriH Kesilveri’d it liiirne. 7irar 

S crnls per triutire f«i4: you charge TA oentt 
FrufliiibJe bu tineas pUlEng autopurtJ, rc- 
fEcrlurs, labJcvvarr, stoves, reElpieh ink uichil- 
ware, cic. Outfits fumlihid, Petal Lg EToe. 
Write Sprink le, ri m er. l J iB . Sia n™, I nd. 

BELL Fredurt bvecy hdttgewjfe gaea daily” 
Rig p mills. ltcueali. Full tLme ur ilde 
line. Eh.r linu 3 , A ran, III. 

! I ■ :i --.I ■ ' H ^.I. ! .• L |-.;r Cl-n-rt '., 

Iron Kust and Si jin Remover. Sells Ilk* 
blazes, VViite fa# five Biniple. Cbrl*tV r 

Inc., fl5f17 Rcuadwqy. Nci viirlc. N . V . 

A I } E N TK — yien. '.Vut'm'tL ' n«ui Uf. y-our 
0.030 c nod oiliLreng, we will mall ymi rlrcular 
and [larliculnra, frc*. New patented de- 
vice; every 1 home ni'odJ two. or un m: trULIa 
for SCI centa ; ICJh^b PTOtU. S-tirtesch 
Co., Ru.tr 9 |u. N, T, 

AGtNTS — iVnitderrul flftcmrtunlty Kt 
make tm a day wim our hia new Hue *f 
*i>apj. Highest quality. Beautiful pack- 
nsrea, Large- (inkrs In evcn r home. Steady 
tl 1 i h 1 9 L lju$!nesH. Biff pnullti. Partlrulan 
free. Alt ert Jliils, ul'jS .Monr-ioulh, Cin- 
cinrutl, Ohio. 

Bl fjiTKs'r SiirtwJ w ■‘hifer ever mailo. Bo 
eiuro In answer this ail. My lino of soaps, 
cc-ff(T. tea. spices, toller articles* houjeJibld 
specialties, pays you bigger pro Ilia. M. Q. 
Roth. President, 3Si2 Dodler. St. Lou La, 

Mp. 

_ A 0ENT3-^Q i re nidmnfr iwn [MH:nda^telT3 
snap free ytlll 51 IhnIQ* hUperlnr vs n III a, 

1 1 M .1 > liHifit, Midwest Drug Co.. CJolLiiai.- 
I jLI k. [XlIhJ. 

jlfW'T Bell for others,. Employ agents 
yourself. Make your own producls. Toilet 
irtlfle?, fpims. eitr-nctBr VilIo^Ij]^ book free* 
National Solent Iflc Uljontorlei, 3935W 
Broad. Rlcbjuentl, Va. 

TP CJNdLUful QpDort 11 n Lty for agenl» Fo 
CdCinaet with 2IJR unnufacLurcni aiitE jobber*. 
Free partlculHirs, Pniitt, Brooktlelf], 111, 
SELL Ratin ' 1 hand map. "Iteil briT^lrtr ,F 
Every mcchanEe tiuys. 10 DU o profit. SHmtile 
and rvirticulars I'V. I'uro Soup Co,, Argo, 
UL 


DON'T Sell fi>r ntbeea. Ejnploy agent a 
yourself, llakb your m*n prtnlocts. Toilet 
article!!, iman. *rl raids, Valutble thDOk Ire®, 
National KctenLlltc Laharaibricf, ipyjw 
Broad, Rlchranni Va. 

1 1 1-- a A' >' I'rof lTt introdurlug new tvp* 

jjl ending Quid. AhiaidhE icienliHb develop- 
Uiebt. Agents, part-time worker* rleaninjf 
UP. DrLnfts free. Kararu-Sinitb. Glitl7 Bo- 
znn. i-'ort Wayne, Ind. 

M A Id I NC New device prevents electrio 
Ironing and |)hbH* Cortls fr-nii kinking,. 
Ev«n j houtcTrif-e liuja. Over lliOft* nralll, 
Clnl baiEi EteHlfifr Cim, B-llCli Chutbeia 
Cucrrt, rhlrm 

AilRNTs 9i i t h car tu 4rU fiTii acJILnc 
burglar alarm for Mites, Demunslrallon 
arfla d-i'alera jiiuI ownrr*. AQ conara IjbIod. 
ChJS, Min i, 7-11 No, W*tli St., Chicago. 

' J HA NDlfflMJJ 1 ’TSST Q ih'.Ti . MSE 

any Eiao screw, pr 1 . BJf I Ir.-ftDQ rj(| f? r arllclesL 
Tp verts; rein ires. Jjtnj,' iUi\ 31,5C, Lund- 
bf-rir Mffi. Co., 3fhOS! Itnul River, Tlrlfnlt. 

s'FXF. ST A ItTJ" V(i. - d'f-Telli nE SlmT^T 
alplums pay ijnmetuely* Cic-im bIjo, STm; 
large, Che, Marvel Cn., 315 Elovenib, Lone 
Rr-sch, Calif, 

NtiW Aiid oki OHRUe type Idarle sIilijtj- 
Chcr. L-atef-L sensaUunal imtcnl. Autoniad- 
i^lly ?ii >ni'i on BtlMlf. tlnlsli'’-’ Ob ll' iltluiT. 
Efcrjlmrlj tnihlliiaalk. Agent* eireptrunai 
mn«rl Unity. Sample $2.TC„ Bo I ho ilrsL Lo 
show 13i|i clever device In your town. Muncy 
rtfiuulfil aftL-r len days' trial. VlkltlE 0pc“ 
oiially Company, -HHi S. Alain Hi .. Los An- 
gel*;!. C-n Ilf, 

sT£]7], Mibal puUFlilhg cloThs, ill lime nr 
aldo Hue. (3 old Seal Piudiu!*, ILps H-Pi-E + 
Onubn, N eljr. 

sRTX - ■'Sil-Kei' 1 I iinndin,a,|h, Powd u r¥i'J7 
paste. Ualerlesa. Eiepllml lino. Fast 
BeliEj-g, Ilvpcalero, Largo pmlits. Sajnplo 
and parti niliira free, W)hk Mfg. tU 
DcpL 2- A, 1 1 . 1 ; ■ I r 1 l' , Wit 

irrsTE lli. ast reniihinir ■Tlnth nut only 
poll*liea alt metal* easily but keep* nW'lul 
“rlsht. Sales and pnifll’j imusubl. Samplo 
free, Walter S. Doo ± Co,, Dept. M, Ktnu, 
Ohio. 

A 1 3 i'CvT-^- — 1 1* 11 Un Profit and free pr*-* 
mJumfl. Qur Hno used by ovety housewife^ 
HE* reneoLen. M'rlto for special deal. 
LudcriJ-'r ll fi r. P j., Brif luic it. [‘■-ni'in. 

NEW htjHirk fiasJitiiR a Fan JukV _ &ut — 
changE-ahle lettL-fs. Beautiful nCuh cal-ur 
tiJTert. l T nbraiikab!*v GuaninleciL Here 
“M»ch«nl bun on slKM. Retails (13.5(1, 
IfinC^ ijniiit. PrdectoJ lerriLory. Frtftan 
Mfy. Cn. . Dept. S-H 3. St.. Jjipj*. Mo. 

jtaENTS — Katn $1 q daily; ieJTThi fteia- 
rtirl; overt" woman will buy. Oirruj flr free. 
Thuinpwm Co .. 3 7:lf H, Btat* SL. ChlrAgA 

UJlUtKUA^ sTti^- Ktlrkef, tliat wflf Hart 
?™., in a ImsIneES of util hulled possibilities, 
Write racii ry„ Osesr Brtvrltirian Ctunpaay. 
Lou I svl I E*», Ky. 

AtiEN'l’S — 1 > to (12 daily, 1 n L nSTGc Lr.g 

iimilert" gu leant red d munthn or replaced. 
12(1 itj-lfi, color for men, WJune-h, chiidrorL 
l.<iUc;A price;. Auto and h.n* nlTerrd prb- 
ifiinsra, Writs fur outfit. W|]knlt Husiery 
Co., Dept, r-iW UH. Drccnilei.J, (Hilu, 

Ulti Mumrr Eellltig new patenicij safety 
iron ai I Ld 1 3 1 i Jind cord holder; prery fcHHut n 
proEpect; Ids ptnllCi to agents; genrl ft (Hi 
lor Eijuple or yrrlto foe fn-e literature 
Airlrtlr-in Cage l'(t. Racine W"ll 

‘ ±HG Froiils selling W|ur&: H*al fool- 

proor cleaning dcvlcn. No (rEeki Eo uee. 
Kimplfr dc-nonnst nit Ion gets orders. Did ro- 
li-abla Mrganlxatiim. Writ* feir lEjinpl*. 
MscLcolI Lift., 2fiA(J Grcenvlew, I>epL, l'Al- 7 , 
Chica go,. 

— GQU’KILMI $50^1QQ Weekly, Latest 1n- 
flfflir golf game*, Itnluces w:i>rc: scJLs (l.bO, 
lOtl^r pmitlL Snmpfe COe mall prepaid. 
B rookv, 12-VK Bugs Bldg.. San Ftanrhw . 

"T Llil Tdoney ^elllhif slTTrti and tlcnl YVnn- 
ckrful value*. Finest line now ready, 54 
latest New York (styles. Big outfit and spe- 
cial samples, Eioryihing free, Pioneer 
Mills, 1225 Broadway. Dept. Glfl, N'*^ 
York. 

< 31 Str3> Money riiolreF; lamp]* free. Wrl to 

Gelgcn OOr, North Ytaplewwd Chl- 

csgi x 

ENGHAA'EI) Nanstfilates. olgns. nunsbsn. 
tnitlul, ilc^k. City nameplate*, Bin PTOtUsi. 
JfEJtun Specialty, !lli Stewart, Pruvi donee. 

CHICAGO EsikCrt vsluw.1 $3 stone at 
I3DJ. The rliariLivbd J s (mly itiiartintccd rival, 
G real ml ipjfo Elute, si do- 1 In* arrlcle ever 
known I Ama^Htg profUs, (.~ pneket hani ril* 
case Frr*. Write uuiclv. Mexican Gem Com- 
pany, Dept, PM, Monterey, Calif, 
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AGENT&I Tou ctm buy sort nfreasitiea di- 
rect fro-m manufacturer for IC’3 than you can 
mah* 1 them yourself In quantities you buy l 
Four Ms Jlnea l»E i:- ■st' 1 1 Lsi.se rflfrt n t C rs aoU -lL I 
jjter United Klalea, Canada and Auitr&lhl 
Good EJeallli Product a, S tock add FmiRry 
Rihrm 1 Huppllea, ftoipa and Toilet Article. 
Food Frodudi. Insecti-rldra, CLcsnmors; reed- 
ed dally twery home. All guuranEeed exactly 
h.!, represented by la reeat company of Its 
kihd jn the world with iour great la-vtorlei 
— Tl acres tlmr space IQ bruhclies — one 
near yon. Cas-h or credit. UuSckv w*Jr aule*- 
tttwil pay every day. Stcaily KJipftt buxi- 
ne**, First como, Jirgl smed, Write for 
particulars. W. T. Kawl Gigli Co„ P&pl. 
GO- PPM. Freeport, HE. 

MAKE 1- !™ from UeaiToF "dally, “ Han** 
this type ri’frigi'raloT Crmlcy fey hall. Non- 
electric. Preserves foods. drinks In holtfHt 
weather One- third ' Cbst ef trilier mcchanlci! 
refrtgrratnrsi. Fully guaranteed. Dig profit 

oveiFy galp, Crosley lev ball DlriHluFl, B277 
Arlimitnrt. Plnclnnail, GEiln . __ __ 

Fill N'T! -\'tt WaieTIueriT 11 era Is s new 
ine*l ticker without a hide in It- Samples 
fLco. Hupertor, -Hi Ik Tub-graph, Gilliland, 
Calf. _ 

MAGIC LOTH. Tike world's Gesi itiaT 
polish; on market twenty inti. .Kn'CybiMly 
buys. Unusual profit*. Music MTg. Cou, 
IT! 1 7 fruimni t. K a nsas City, Mu. 

FEHALALAL'! l^idj pi dishing and repaint- 
ing runs. ReriOT« cplor* Instantly. Wun. 
water, weather proof. Gu^rant-eed. Writ* 
for no il'k oiler. Mill- West LahoratiiriaB. 
Mendoia. IH. 

K Ll .1. Men' signs; ojiTbossed prlca - ilchetd ; 
wonderful selection] used In nil business^ ; 
SI. GO e, ample 5 , Sue. Send 3 ?. Q D for 1QD beat 
asHortixl signs; $3, PC) for GO; eril Hdc each. 
P. KfftittLift Co., 'x.'.Ti :ird Avt., New York. 

' S A LKSM KN— i.wdo Car washing* fiir 
S3 .Til. Elt-rnnrkiiiilt 1 new EnreniLutL w-ashea 
Cura faster, cleaner, cheaper. lOQ^h pro-fit 
for amenta. Writs today f-n-T freo iampls 
tifler. Gy-nj IiruAb, Dopl, CU-14. Ampere , 
N. J, 

CAW if Paid far UuElerRlti. InaectT See 
gllndair Display Advert lie JoenL eai page 33, 
— TIME Counts s n apply Inn for patents. See 
paeea 134 and l-l>. Clarence A. O'BHon, 
lteglatrred FntCnt Attrdriey, Washington, 
D. C. 


MEN Wanted— -t® dr-rr on strain and tali® 
orders direct fiend motrirfet*. ArrmlPS m*B- 
nclic (rouble light, Sticks on nietallLi- sm- 
fur cl. Our men earn as hi eh a.i ^ 7 fi.PD 

weefetF, WrJie fitr demonslrator. ^^aJ:n^^, 
llrak-on Btdg.. Dept. Id A. Lenten. Mas*. 

(efl-aHk ■ A "w !■: I :n , ' “Gem'l I nu Jjolil let- 
tsr* for Slone 1 Windows. LaalEy gppUed. 
Frrw saiBLtih^. Lllx-ral offer to fienetfti 
teeniH. ^[efalllc Letter Co.. 43?- 1! North 
i ’lark. C'tnf’fi^fn 

MANT Tbimiy [hnkitamts- will huv nb? 
Knft drink now ilen this summer. Think i-r 
It r |g i iip plnFPpe IPc, best drinks you 
over tasted — prepared instantly. ^clE fami- 
lies also atom— "illh^ profit petllng by 
glass. Pend I^c enough 3G apsorted glasses 
wltlk pHniritlnrs poet pa id. Morris fry C(nu- 
pany< MarUaui^ Chi cB-KO. 

AGENTS: Free rata log 200 household spe- 
cialties, toilet preparation*, food pm duets, 

roimeilles. portraits,, rrnracB, photo p II Iowa, 
medallions, religious gflods, plrtunaa, da- 
maFfc lablcrlolbv Credit, Jutne-E C. Billcy 
Co., SI at inn r-7. {.ThErtiitCi, 

STHANOE New ItohInk eonll Proven i s 
sromhlnE. Save^ elect r Irfctar, Cannol ktnfc 
or pn*rl, Fj>r telephones tLlJMh. |fp to 
dully, ^raoltp fiirrihhed, Nererhnol. Dept. 
T- A. d Dil lljvrn swnr-rl. Chlrago. 

ICKN Making ITS- to f 1 ED weekly shnw- 
Ing home ewuera beaullful 4 -color 1 1 S u -1. ra- 
tion f of our dfpendAhle gitorapfeed trcK, 
Elirutdiery, tic, : iwy weekly, everjihlng Tnr- 
kklKlied free; eiricrhciire unnec-E swry ; rult- 
pari tlmo; permaneikL. Ferry Nurseries, H-T, 
Horhaster, N. Y. 

10(1^ PROFIT In new mystery cigar 
llghlcr. No flint or friction. What makes 
It light 7 wind ran blow It wit. Ito- 

tAl LM Sflc, Sample arm Bales plan 25c to 
corer cost of mailing. New Method Mann- 
facturtne Op-. Bqi I'Af-l, Hmlfon j. Fa, 

AGENTS-: Permit He raurrl wnpher. guar- 
anlced. achntils. hospLlals »nd many others 
buy by th® hnnrlroila. Heud ten rents for 
pain pies. Greenwood Co.. Til Southampton 

Ijt,, BkdTalo, N. Y, 

l^TOP: 50D Fnet selling jpeel allies fr'im 
many p*rts nf the world. tVilte for free 
wikiklepiln catalog, Spors Co. Lesueur Cen- 
ter Aflnn. 


SEND Todaj' for our new Gypsy romti l na- 
tion snsio amt camp bed pfiipoB-ll Lon. Mnkn^ 
any au tciuukbi Je a hotel fin three minutes ; lita 
any mr: no a lie rations; roils up itt com pact 
e*ie; ftp Iruuhk in earn-, Every autkkuao- 
hlr owner a turoifiHt. Lift umdls and fu- 
turo U» thosp netliuE nw. Wrile tiiday. 
flypty Auto 1 1 in! tTnnpi'iny Bos fill YtisiLantl. 

Mich. 

SKI, I# New ea Inly onj] fprpliLlllfa U* stohtK- 

l.umrence M.lt;i!'Il- Eii J:iin;-i'ri:l. Ya. 

Itllr 1 "nil'll pNlling nur gohl nEgri b'ClL-rM on 
utafp IrSndpvi'S. u |l hi'Ml yicporiiini'e. Salnl'ilei, 

Ooiv*olhliittKi. ltD-T tVrsi Von Lumi. ChL- 
eaitft. 

ikisTJn nr Tons Wanted in ^dl stii: to 
ainnw H acenia. w-iudesalen. BtU ulm In 
any fibric, prevents run-, in hatlery, Bures 
ruarty tlowt its rest. Guaranteed 23e 

bring* gc-r m n- is -i narkago and ■p-riforin] 
iHPuLiostllnn. Silk Carp., 211‘T Bbdeca, Seal. lie, 

Wish, 

LIB Money f.asy. Slin[i-ly fIi owing new 
Fully wreftch. hi wrenches In ene. ijinir- 
anteotft !■’-= ' f seilef. Suntplc f unsi shcil. 
Urlljui'in Mfg., D e pt. 11-tJ , Reck Island,^ I II. 

KABTliJiT Srlllfig £iuic In ihe world T 
Five- nuto apprlalty sensatlonpl Itli'h haul 
fur aeontFE Now five- away plan. Get (to- 
talis Lmmeddately. A ui ottudi ve I C i-sl* ;■ n- h Ce„ 
liClkt, P, San get I les, N. Y. 

Ft li.r Money dally sell frig "TldrcA, iieJ r icn- 
darwear, *fi*. ralntuars. ih+tiUIS. panti, cbli- 
rtrtn's plaisiiJis, ouim freed (■! s[ndi«itee 
isUrtcrekBsuT, Niinrod Gfr., llfyl. if, -I 1 t 23 .ai) 

Llmenlu Aya.. Chlragfr 

ATUl* Punching dcklr 1 1 1- 1 1 1 ! M jkf: ilTg 

jnnjii'.r every week placing ixUlknlfe CHin- 
trirorcls un tlerc c.ijj-.e, r- even where. GUi 
Ckinibaid*. K 5-11 tJIUriigu A n . Chfea gn. 

give AwayF f. L 'ps.iLiH:]3aj mm-nm IlnserTe 
at half sliite fn[ce.sE Pihekel big advance 

I'limniliilims fet n:f-Te]y Hlbiwl'lng women Ilka-. 

ti c ticca hip rtieinry lkiirga(nsi No experience 
nr tturnay reiulrud. Etcryiltlng renkSslKH,! 
fn-n Write Lingerie JlanufacturefB, #5 

TlniTj l o Ave,, Drintltl m, N. Y. 

1>(1NT Br]| fbr uihcH! EnipEoy ipenis 
jTiirself, Make yesur own products. Tollal 

articles, soap, yitrarta. V oluahle hook free, 
Nat imliii Sclent llfic Latiorat nrles, (EjJii-W 

ISroail. Illehioond, Ya. 

AMAZING New* fintcnl Ion. Electric water 
lie jtri . Sells :^r $3,75. Heats water aTmoat 
instantly, .Make higmoney, Wrllo today. 
'Luf-Vlswd Compsny, Dept. 23. klfithari, Ind. 

SE1.1. "Ki - i'Ii! it's FLaErhy Signs. .Start'lihwT 
HID inn r, J.M. ISC 12x19 $5. DU. SiHlf? 
pmElL, Proeen selEers. Koehler'a, FmjrtJ] 

Morgan. Bt. Lous , Mu. 

BKN’SAT lGNAlC invent l« — ,F fi«nind"ejr 

tValrh,"' can Efb scl for Hires appnlntinent b. 
Retail tlS.YO, y-tiur profit S-t.OC. Writs 
prolnfAly for yaluabl# Infortnatfm. 1>. P. 
IJiira-M^l , Kouth Sficlwg, Lo-5 Angeles, 

t’allf. ___ 

vkhE - nonkEct of money mating wpurir- 
t unities," nc« liivan, .original plaisn ppniry 
iktaficlnf serrrliF und other valuable irifurnfFt- 
tSon. None riidukre itedilllng or outfit*, IClli$ 

Co., ai_KllJrtbeth l?t^ New York. 

RPTTMr - ^' oiir own" pn J ,ir i -i ! Flavors, per- 
rmnea. firsil speeialtfies. Free labels. 'Yeli- 
jnn FrtldlF U Company, Geneva, N. Y T . 

THIS AiU'^il Lseme ni "may maks you - I hiwi- 
sands tsf dntlars. tf you'll wrlls iinnidl lately 
for my ’’Eye- Open lug" literal lire do^erlb- 
Lng guarautced funnulRs; i:iluihiL> trade 
nrocesfci, money -no king Infnnnati-m hmy 
t® rsBlEy rrsakc the wuriHi’s best- Fell itlg Fpc- 
ej Hit tea All tines. fnvfFrmrnt small PrfllitF 
iTrmehffkt Htnrl (a ibtr home, ronnt nr 
riiiu-e. M □ k® (he go.vl money soii'n entitled 
in, Dr. Liscmoiht? Miller, Cbvmlst, Ttiupa, 
Fta. 

I’idfi MONTH!. Y Helling iniilnc new 
a ut,(UTifihl le trouble Upht. Eleetm magntlic. 
8tir(tH nnyw'lierv on cat, ICs nn Dveiiiatlm 
Fta shl lg hf. Kell* nn iijfht Bond for 

demflfiHtralor and pi ices. National Klcotric 
GurptirailDn, 222 High Ht., Newark. N. J. 

MaTCH (!S Daily deni ixinirat Eng- iuitjT 
matic g*jl IphtvrE. Cost yeu Sit ifnntj, dns. 
El, Rapid Mr*., 2772 Pit kin Are., Hf.niH- 

lyw. N- Y- 

AGK.VTH Wjivled m.-3'r 1 , Lihere, Write fur 

•fun her parllenlars. ifrn?w & Parker, Inc... 
41_Flsb Pier. Boston. Maa*, 

S|'['( EM> 1Y| J, I rr.ur men prridurlB. Make 
thrni. j-ouftelf, Fonmilfls iiTnce^ijj. traclc- 
swreta Ktpod infllvtlral service, raining, 
creulfiti fr^e. IE. TlianTr Co-.. Wa-=h|nB- 
ton, T>. C. 

EaSIUBT Wlndiwv lelifrs. on the’ Viiarke' - 
Hlg pmhla. 3D ntyiCb and pobiw. Free Bam- 
ple. IVfIk uulet "Bile?," IQ45- AVgghlng- 
inti, l!e*Len, ilass. 


BIG Money find fast sales. EYery ™ner 
buy* gold fnitlala far hi? auto. You charge 
$i.3D; rnr.k-:! $1.43. Ten orders daily easy. 
tVriie fay particialars and free j_iqt> 16*. 
American Menogram Co.* Dept, 40, Fast 
Oifitigfi, N. J, 

TYNX I f>G B To hear triim Eady Intern;! n l 
In ®pentn? little home dress ehiyppe. Mme. 
Uabellcy aimni, TlmAs Ekmaro. N. Y. 

REMNANT Blort^ "loirTlne BtT“i^n : 
rlnnati. Oblik, Greatest dry cxids bargains 

eiirtli. AgwiU a nil dralr ra. 

rcKtYr^Jtiihher soles — Gemem en liuiantly. 
Never irMisen. Outwears leather, WatUr- 
pruof. Bella fast. Big repealer. Test at 
nty ejpenae. liestavur lie., 10 j Living Farit 

Bta., Chicago 

GENUINE tiuld Leaf Letters anyone earn 
[mt on ffitnre window-?, Qukfnhteed Tot never 
lamifth. Large [jr®dLs. KnormUM demand. 
Free samples. Wnte ladfiv. MctilllC Lvllcr 
C®.. 43R-D North Clark, ffhleagn. 

AGENTB liuy dlrecl at ImTeit mill prices. 
J Jen's latest fanny hose. doz. tl.-l3-$2.0U : 
ladles' iv.mtex silk hose, dps.. $4.2' - f 7 . 'Jfl. 
ratal i -g free. Superior Knitting Company. 
De pt. 31, New H a ven . Conn. 

SELL Rv mail f ^larr jnur own small busi- 
ness anywhere. Free folder tells- hnw. No 
person a I selling. Everything furnished. A. 
Horton, Metropolit an B ldg., S t. Fiul, M inn. 

PHOTO Medallion men and women, the 
largest line of photo novrKies In the world. 
Low-cst prEres. nuiekust Bcrvlre. Send for 
catalog: 'hewing mri 2flD money mukera. 
Gibson Fhntti Jewelry Co,, Hag,, S3^-S37 
Gravr^nd At'fr. Rmnklyn. N- Y'. 

RADIO Trouble Kindling— Coyers all -elec- 
tric Fet s and tekvlifaii. Grecte-t. book ever 
publlahvd from [lie pninl -of view of heb sat- 
ing the rt-ptlrmin as well as ihewiug hwiv 
the rndi* (Avuer can do ids Mfn repairing, 
-123 p&jp?s. Over 1DQ JlttistHitlep*. KEes- 
iblo. Fiy postman price |3 and pos+Rgg 
when ho dc livers It, Popular Mochnnfcs 
Press, Room P fll, iDO tl Ontario Bt„ Chi- 
cago. 111 . 

ENGRAVED Naine plates, signs, num- 
ben, desk pie lei, store wlndnw signs, etc.; 

profits large. Brttl H mi,, H-Vinlhrop. Mbrh. 

SRlTC rtinr^t "Se eariliS lirnaihitts," ftiv, 
Lorr^c Pm-ihtctH, Albany, N. Y. 

WANTED: Dlslrirr mi no err to appoint 
agents. Onllrulltd opporiunlty. No ean- 
vus'inr, YToeHit Bubhqird FfoduCti, 354U 
CengresB, Chlciaa 

RIG FTbfltf, niifick rerwfit*. placing aj- 
pJrlkt, Nutarlar, Flints, RlLkhme. «ther self’ 
krl ? Larkgr fount er canli with dealers. Over 
100^ profit- Bterilng Ca., H7. Baltimore, 
MdL 

AGENTS; eumptng namci nn in: ;-k c i - key 
prutndorB. Simple rhKR ivlllt yinjf name 
and iddrVH, fti>e. Stamping mitiSis. Man til nn 
ehackr. rliwk-feba. name. [date*. Hart Mfg. 
Ct*. Desk 2. 303 Degraw tst_, RroffUJl'n, 
N. Y. 

FLAVORING Bitracta— Battle yourself I 
Diipeentratecj. Labels furnlahed. 
profit* t Whirlwind raoneymakersl Freu 
offer! Tham aa Manufacturing Company. 

India napolls, Ind. 

"HOtV To Hnire AgentB," a special Sy 
preparnd bnklei. fella af oho or Elm mos* 
inelpttwLt* UVfUiotJl lit whlfh E* sec me 
c(M(| live prpdikclng a gents, It ]h fnej 
write fur your copy today: M. RuPtd, 

Mgr. t'laBB Iliad Aritertlninr. Popular ile- 
fhani-ca Magazine, 2f)0 E. tltuarLn St„ C34- 

fago, III. 

WANT DiFEributlng agint fir Ifahslirk, 
JlrjWJerad liand-'Hlap; Ver-uoTe* nnj I IiLeik frurn 
the hands wllhnut Inlury to shin; e-vej-yTmrlj 
a ciistdmrr; great oppertunity for hustler to 
gel in bu : ine=F; sample Tree, Ealar Prcd- 

dftg -fa,. ,T3H4 So, Troy, Chicag o. 

get Gur free aaunpie case. Toifei articles, 

■ hr- Brings and Hpeclaitlen. Wrtfiijevfifl |y 
profitable. LaDcrma Go., Dept. A, St, 
Lou I s, Jin. 

AGENTS — Mokd Corn and (hllfflis 
mcner will build J^ou a steady repeat husl- 
ne*B, Pend tnd*j- rolr pocket -size trial out- 
flL The ilnsj Cbtnpany, 5fll Scarit Bldg.. 
Rochstier, N , Y, 

GRRaTFS-T Gppnrttinlly: newest proposi- 
tion. Build Mikfingnll.v paving buplne^a in 

oui* own name. liau^ebidd. InduaCrtal, 
rushes, hroom*. itiops rtfi^retP, fully guar- 
anteed. New c-iilHloff. all net prices, fin cfh- 
Cminls 4o bother with. Make- a* high as HDD 
i»er rent and mer. Write today. Wire Grip 
Sanitary UniPli Cnrp., 41 Eaat lllh SL.. 
New Yarlr. 

SELL Mcn'p ni'okivear — (tfiudcrhTl prope- 
sirlon, As-tur-M. 30 ICa^t EJHh. New York, 
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POPULAR MECHANICS ADVERTISING SECTION 


CALIFORNIA PclTiimed bends telling like 
! ot c-nki's- A genu <M»irilns mnncy. Big 
ptfl n I Caljfnfi free. AlLtoion Factory P, 
w, i."f Ang rtet, Ch. 8 i r. 

" i 1 - r'tafc i fiu ivlum-m n duller Soapa, 
cvIrarU. perfumes, toilet gfltMJ?. EspcrEcnre 
unnecessary. Carnation Co,. « 31. St. Louis,, 

MO. 

&ELL HotiHwIves aometiilng they wiAf 
A necessity, Redo res gas h|]|$ 25^, New 

In your territory. No tfornpetu ion with thi* 
guanrateed gas saying device. KxciuslV* 
sales r I « his. 1 &!)£}> profit. Bpj I8E. ilsrt 

Ban IH ego, Calif. 

Al.TOXEOliJ Lt! S;n"-1:iM I oh Gmirtnlerd 

formula* for all latea mnrwtji make re Low- 

mt prices. Write for Tree litu. Murphy, 
Chemist. Tujunga. Onl if. 

Sort. il iH) “l NCT I ' RE Man BT|*i [TSais - ni.i. Ta 
nUtvpssHijr 11-eiiLnners ran nuke f 1 00. i?0 
weekly with ray sates talk- Experienced 
men make more. Free book 4 ' P n-tiT -h In 
Portraits" espial ns. Sample Ire-e- Flrturre 
N T ii n Friedman, Dept. 4, 109 West Austin, 
(,’h Ec Bfitt. 

NO Dull timer selling rnflo. J'eurde must 
eal. Federal dlflvthitture in b-K v hlg rtmtiry; 
uiiLtiy aver Jll nrtil ye-atly. No onnkial m? cj- 
pi'rirnee needed; guaranteed sales; unsold 
EGDiii inny Ijb relumed. We furnish you 

with License, .uranic ease rend Tree samples 
for i-bj turners. flenejL aider* sure; ex- 
cludm territory. Ask now! Fnteral Fore 
ImhhI C o.. AB397 ArafiCt 1 , Chicago. 

BIG Money applying' gold™lntIi all — on 
aukonobllep. Enairet 1 ltd n s induy, Nn n- 
nerJcfine needed. £1 17 profit even SI. 50 
job, Frt* tnmplks, "Haln," X-IQLl Wssft- 

Inar-Ip. Tbi^tn-n, Mass 

AGENTS— Make h dollar an hour Hell 
Mendels, n mu cm ml [lUtii far hiA n-.t b. 
mending leaks In all (Heasils. Sample nark- 
aeA free. GallcU* Mfg. Git. . Dept. 401. 
Amsterdam, N. T. 

.Iti G^t’y.— S ew sh In prope d t Inn. No 
capital dr experience needed, rtimmlas Ions 
in idrrenre. P-nmples free, Madiaen Conl- 

pmtiy+ 5U8 Bmatlwref, New Ymk, 

THaNLY Kormnii* produce perfect nmd- 
oets. A E I lSncj- Catalog free- R, TruGy 

Co,, Wnahlngbun, D- C- 
AG I, NTS Wanted — Ofi a fast selling 
Item Tor tbe kitchen, pii h 1 -fit; Ham- 

pie syjit parcel Must strep aid far tG ’'enl : -. 

P. Srrcl !■’ il rer Mfg. Co., Inc.. 353 Brored- 

#g y. Sew York. 

>i A N In creep* VnTcn to plate astto pans, 
peilecsors. hit I broom firlurcs, rcC-n i .^h beds, 
mirrors, rlssndclleisl sif-w ini'tTuJil SO 
capital or eiisricnco rr<tnLied. simple hinn 
Of snanufftctiirlng at hotoe starts you Jel his 
money - sna k j n it ' bus i uoss . Oil t lit f u rni shf rL 

Free partis'ulara atid prMff-S, Gun Mttll 
Co. , A yc ■ II. Uecrttur, III. 

A DUSIS Of your own — If reklnjf F-park- 
liBg j I : i -s norm* anri pumbor plates, cbeok- 
erboards sign' 1 IOk bool; nrul sampSn 
K. 1*1 Inter. .118, Wpfwta r, QhK 

AMAZING f'lolita g!iowlric - riiw tabic clotir 
fja<'ks Ilka linen. Wi4 11 dl 1-PlOI Is . No 

laundrriuK. YOU jn^t Irekn orders. Wo de- 
liver , I "ft? dully. Saihfde free. Desteypr. 

glt| Irrlng Path fitntlnn, rhjraao, 

AGENTS — Clrrrer lUrtnilonl Inkspnnn 
rnni pTH'ty im'P n. rniLiilnlp [sen. Fa^r olftce 
M'ller: bLc prol'lt. demand 1n0m sifts every- 
whi'W, EicIusitq imfWfJ o Hr red. Samplo 
fore. Tf. Ms nil Company, Trlbtlno Dlii^., 

New York. N_ Y. 

RIG Fronts I l^asi .srelesl Js. 75 ftHttN 

mntlei WRFhLng maohine. Guaranteed. Write 
Smrjq Iloyalty Co., 300 1 Enright. St. Louis. 

lin. 

ImIN'T Pel I hr nthoR Erreptojf u -i nts 
joursclf. Make vulasr mm timduet*. Ti>|lel 
■ii'ticJes. snap, Bi-irufta. YalttkM& hook free. 
Nnllnnal Poientlflc La boralorl e s, 19351V 
Itiored, FElrhnumd. Ya. 


HIGH-GRADE SALESMEN 


POMItS Check (or you. Adellte, the mre- 
flfff seller. A new, spectacular electric 
window dlJaplav; evef-' hnnulnj: roiors. IfrUiclC- 
etlt sol Of business nml hpiurny pnjlKf?.; 
pal fitted changeable Jretlor system ttefilnK' 
imitation, Fat rortiTinlsfllniis tn your prwket 
flici-y night. Bonui cherk on Staluntay. 
T> I jrn E Rik! work oaHIng on inerrhretil* ami 
better huslnea; houqos. Sn^rial mode] Fit 
banks. lien oat prdcra r ro-ri Lt cxi. Sne^Lal 

thirty day trial ilfmnnntrntrer o}f(?r Diaplny 
P r, ■iit'Li r-tq -Cre-. 409- A Fuat H 1 HI-, Eannai 

rriy. Me. 

nrn iTi'fli uit mg out gold’ yigri wreS 
on Here irtnifows, without Mnerleore. Piiti- 
ple-z ConHolldatcd. C9-Y West Van Biiren, 
PhScagu. 


FINANCIAL Irtilependrbrr and. i nosun h 
Tut life vclthiiut work. Enjoyed by our 

dimi Ini turn befiusre'h they have stopped soil- 
lilK f I ow nr n.'i!’,-rerKeattn>f ertieJfj. JpjnSnp 
our oreuntJlillitn rpfirketlpg 4 product wlsidi 
sells no. tight ami repeat = indon tritely. 
NiHrelO!] hy at. business mid pH its clonal 
hten, 2 ' 1 ( 1 ' % tnilbLl profit, ftepeut oisuiniil- 
tilopfl wllhfuit fa,] I -harts. Only tLlgli rlasi 
njesnien wanted- No haijse in ttuu-n ped- 
dling. Errertil new. Unusual. Opy rlglited, 
Tlie Cnmnnmwegltb Cu.. 15 US Ro. Deirb&m, 
Cbtraeo. 

fjr-XL NnthiPE. Mm un lu 537ii weidtly 
empty handed. N« temple ease tn tele. 
Obiest 11 ml largest imm-h hoard Hnu. esfab- 
I L = hen f 20 years, rati";! 7nlM> rtrtn, 11 ri unti nCi- = 
remailng i%mv plom. Halecinerv clcuninif Up l 
No line Lnreitf: .j penny. U'o oven p.i.v .-t- 
press fharffes CrLialeabJe imua'lianiliae n 1 - 
turn aide, itlg see <..in nine here. Fibl] mm- 
misfian repeat buslnesi. Grab 1 fi i -- ijoh-kL 
K & S. Silks Co., 4310 RarenHwiMrd. Cisl- 
eagb. _ __ 

i 1 0 U Can reel I ”” IjusISm; prTrilln^ "Char 
contpleld seitlftf OPIIH makes it on ay. 
due qualirv ap-I prlrp pi'sltlvelv hrat- »’Drn 
iiettUofL r l*itriijsgnr|^ i:T jir sper 1 Ire huyrn. 

Jfre* muurallpn,, big rnmrnlosiofts dully: 
full repeats. Full time or pari Mine. WrHo 
fur dotal]* rw. A 11 -Trades Print! no !Herv- 
im. 317 N. Bcrnnd St., Hnclcfnrd, III. 

ONE 1 >f America's Irefgest miinufaldu rmbi 
of Leather and ahe-op lined mats, Tglnffnl-, 
wr-rk clptblng and rloro-s, haa a few mu-n 
tcTTiterics. Tf you arc eiperietifed wilt® 
ii' 4. II. CTuirni i) Company, Dea Moines, 
Town 

A SIDEL1NJ4 That bent? your main line. 

1 1 i Kit class eiik-nim to call an r.iunufac- 
tmi-r^ vi ■ tin I e Sit] i’ f s tLdniLrr- or nRiP--lfir.it] 
nu-ti with very tm usual und p rentable =iile- 
ilne. EstalHLshed huiintta. Our rncu take 

:i to j new and renewal mniri'N daily 31b 
Ere J.7' each, No jam pies in 1 :irry Wo bill 
and ship ill reel. Yeur commission brelf 
luiount hilloii. t'-m cel fuLl creilll e-n m.,Lr 
nrdrn wlrli.nit cn f II -!j.r-k = , Jlost eiceptlenoj 

nhnPrtdtilty fnr right man, Cornmonweallh 
Cnenpasiy. 50 k K. D-ejrtwFftt, Chi cago, 

HE’NTt Trday fnr put new Gyp-y r mphS na * 
finti nistn ii rd. nunp lied prapotltlnn. Mukvs 
im.v reiUimiubPle re hretel Jit three ininurr,; riu 
any ear; mi rellornrinns I r^lEs up In rom- 
I'itrl mse; iso I fuuhlo tn e*ny , Every autu- 

jnublla owner ji prospect. nig prndt- rend 
future to thr^e acting now. Wr||o today 
Gv ::sv Asu - Be d Company. Bos 511, Vp- j- 
lantl. Mich- 

NEW Ppocinjly — Pel}*, every huslnes^. Four 
S15 itatoi dally pay *23*1 wppkiv. World's 
largest flnn?-. Tlell Ttlepbnnf, Scars Roe- 
buck, olr . uto il. Smallest husLncSs nccils 
SL. Ci.i-Njrr.br Kuarantccd 1 ash relurn ten 
lime* pik-e peld. rreirctcd bv tso.rtOD.iiud 
Hiirety KMnnnny. tlepea!-. No rompetltlpip 
Walker made SUITi nrst- day. F, E, Arm- 
-tr> 1 1 u T ' f ■—■. :"i 2 o. M.-htlr, V:i 

ns m *m» a j ii?i biggest 

turn's uiiiR, 511. ;n 7 1 I '-i'i ylfl.Oil, IH.tlfs. 
Amailrtg Tiilm-s. Tore virgin w&ol nrerenreta 
118; 95. Also raincoat*. alLclscre. t npeuat « 

renfL hayt' suits. Btcgctt cijfnml?. sirens paid 
|p odvaarc Liberal bonus. Free oumt. 
’Mihs" F-i tPr. 3 itL*. . TJcpI . 27 , 22iiP S, 
Bppntld lng Are,. Chloutu, 1E1. 

iioio-f * r HOF IT “StLilhk Myslreo- Gae 
Llahtor- ItetsJU 35e r Cents you £ 1.00 do*. 
An mule fmre- Dt)iu» l>eal Mf*. . Desk PM0, 
Rrailfprd, Ta. 

WCIND ERF fTL"In™EiDa. fifty en- 

ndnpci in Inn to ^'-l!s nri sEghh at 52 . 2 :i. 
ULniillTh irui "Her Wrtuare deal, Itnnlt 
reforcn.-i-u. Kendall Scaler ("p., TTopi. O- SO, 
East .TafTrey. N. H. 

W A N’TEI i - R r ; p'-n-ubji- aaiesmen tni ntrfy 
nationally advert I fciI an 1 iw ^trending i]<h 
bait as [dde line. Tlie TTnfseh holder Corp.. 
HI 14 .fay Mt. , Hiwfieitor. N, Y. 

" n KK- .VI 3 N r‘ l ’tTvi" , ''‘ — S fs’kc 1 e* prewor. fTil'C 
Treiposltlnn free. Nell Tasker, S.hatnfrklh, 
T'criua 

M AIT V KM~M r 8 fi Fs.-r-.vc rr ctoans - lhspds _ l'lke! 
miiglo. Ileiuorea naint, ari-aso. ^Ea-ins in- 
liamly, t^eil ntid olcii]or-:. ; etiorennua 

pre>m. Satup]o free. Kleettsllfk TIil,, ¥L, 
Paul , Ml nn. 

TIN The itslribntoT for Cresiey Icyhail 
itefrlceratnr. >Iokcs Jro Trem heat 2 c dally 
No [la*. Nu clvotrlolty Trcserrcs food* 
nod drinks in botte:-i ircnthor- One- third 
rn«t nf ■•■Sh - nWhunlrel refrl ecratnr 3 Full'.' 
guaranteed, Hlg prnrtia. Cmtlfly Try full 

OtoisEnn. K2.5 A Sfl 5 n L r t on , PlnHnn-itt, tlhlo. 

TOYE IE A Id, Kalesmen — Lettered - giru ieiitiT 
£3.25. r'mnmiF'sl'm 75c, Write for sample. 
Blue liar Sales. 0-H Durr, Tplcclre, Ohio. 


AGFNTs — DMnnpetrate Mihiile liluen, 

Fa^t pelllliK Oli-u hor fur nUNiniuhll^-,, fin-n|- 

tutn, metal am| glass. Yotir fl*m& tin labels. 
Quick repeater. Large profits, cS-Tuilre ler- 
rltoiTj free sample. >ltnute Khsnt Ln,liU re- 
tail cs^Erans villa, I mi. 

SEN K A TJ O NaL New “Three - ltt-«i*ip r ''* 

Vcndlnn luacbirir. All luerchanJg lusy. Kpten- 
did profitiDuklrts sideline, yihar sell- 
lt) iff auMlflltlea. Free tHicki-l uullll Sim- 
cjiil t y Mf n , TM 117 \y. Iilvljltin. rtilcage. 

^TTlrt f 1 1 M' XI is si d.v On every unt- and 
yffll skpub) -i.-U fruan two tp twenty stery 
day. No luwtt r,* ?nialL fv>r three 1o tnu 
pf th vim (JiHid payer for purchaser. Badger 

Bay Cumpaiiy. BepE 11, Green Ray. WtJ, 

^ELL " ,! A " Garage ' U7mr JioidtTi” almple, 
aulouietle. -jui fitly in'taMnL Interests ga- 
rage ow ners , bud Li !--r : , c. itvE> aiy, Eitlualve 
rrtrilnry pmpnsltlivn, K prevrLsim- H t f vettaun 

E.'o, , Arm Arbor, Ni Gi L h . 

XX‘ X W E J I I J : I : I ■ - i ; ,1 r: a s r i I *J dost OT- 
ganlgatUHi uf Its kind In grrJd.Mil and health 
instiramr*. IVfiir taday for Infuri-jatiun. 
IJept. JH, Intcr-SlaLe Busings* Men'* ACdl- 
■ lent- A-s'n, J his JVlultiea, Imra. 

HALhSMEN — Wh*t'~ou'vtT ilium ginui]l 
ISivltlre money piakor I Lalcsl rainr-iit,;. 
jliovtm'i-iir. ikrhets. 11,90 bag glvfljil 
ptetrt »ht uutlSt free! Dticuco. 12 wii- 

riimlv HtL., 1 !-iv[on, 

Itlfiifn i'fiOF IT soLilng paint bruBhra dl- 
reel tre Mjiistinicr nr dealer. Undersell all 
cumpctlttriP, Torritoiy gmr*nlwMl. Dept. 
7. BJtrLau Cutnpatiy, 41A West lireadwav. 
N gw York 

A UTl.i M 1 >T 1 X v K Siift-nrerT fulY qr pa rt 
Mhlp, represent retiahlo corprerel tun soiling 
-.poit,d L'ls-jling system process car dsTilcrt, 
garages, lire, battery sfinpa-, service ftMliWJ*, 
neeH deal, Unciiainlont 

Teremnctvt CciuiecMon, ],arge repeat vnlittii#. 
Sre l fa Lghnra torlca . MJlford, Conn. 

1*ANTA SaioiuiHL JMJ.filJ i' week telling 

made lu sure pant; ft 11,7 nud 5 b 

L’Ipn PrejjEs. SL u t ion A, Rnx 71, Cinclrmali. 
Oh Its. 

A Ilk.XJ, Su rpr I -o fur you — SvlL ntrev auEii- 
bial[n_ kit -alum I hum sandwtrh machine. 
£!!■!. !tv. ['oninjfdim 5-S- The- Ea*K w-rerd in 
-iiruhvlib ertulpmem. XX’rJLi- cnibk l>lck- 
ereun Mfg. C o.. Uepi. E-T, RprtlUtfi^ld. Mo. 

SAT. L s" •vf} 1 ] NT~R, e i, [ HfSjtSi ||,)U icll w. 
i 11 hr cbmiELUalren 5 lie. Sc]Ej on Klght. 

Ill ley, Deflt, A, CMS Itprea dwiy, Chicago, 


■trt , r Tit OF IT? 1 . Amurlta'a greaEnsl 
priming line. Sr^ndy year ruund files, 
ijiflfl *sy]p-> lj W Hlncss ujvs diiily. ixec- 

Prlrsia. liLJThc-L nirullEifa. .Xfoiiv nr *ld»- 
iinc. LKperlonce unttwessarv', Knwer- 
Blair. I nm. f jp,- i nna 1 1 . 
s""C I J jsMFiN . "WijSJTTri! sidtellno. Wfr 

i- ii unUhion pidiil dally iseiis n.|I meretiantSL 
nuim free. WtlEens Cu. , D™t J03 
SI. 'Hi Gladyv Ar c., ChlfBKO, 

AMAZING "Hcrew-JjijIJing aerew drtrerel 
]EviU'>re. iri-vri serews Inavcrasible idm'rs 
one- ban i led 1 Fnctmdes,, Karagos. uL«*1r[- 
vlan-, auto, radio owner* bin n« sight I I:t- 
clualva torritiiry. Ifrec Irlail Manufacturer, 
111* Wlnlhr io_ Itldg, , Bnatren, 

SEIjL Si i 1 rdiiinli (iur Fimr-aicuhnile' '"pjre 
f(b.Ml Davors. Thai, J. Ferguson* 7420 Rlfi|, 
muh.il, MapInUiKid, M ■ 

IjIBEHAL Propoiltion lt» aalcsmeii with 
car. EstabUsh Indehetlfik'Pt buslnest. Aniqib- 
|pg Introduce orj- offer S,.h-kc-l wrenches arid 
fiber Hms saving t.->L, York Co,. itdHI 
GieenTloir. Dept. FSf£7. ClUfago. 


EARN SID- $25 Dally. KH f, opt tonally high 
grade rant -nr nmi Irttlor nils, alen paints 
and nw f mat lug. Nuw •• iN^ plan, attrac- 
I Evrt prii'c-d and icnn- make eiulclE ca=:y Bales 
Ataethfaftlurere OH N CrcitL- Cu- . Dopt. J 
f’lM'rland, Ohio. Est, 1H&S. 


NPXV T Invention for Ford enn; gunren- 
p3 fa-f bn IT lubricating mi. Kpl] ga- 
rages whole; a ie. TletalG ?2.llD. Oihptl 
mmmluian. Hughey A Tlarvarii Mfg, Gw-* 
Palmer, Tut. 


TITNCHBOAnG Sideline.. Dnihle your 

yarn Ings. Amcrini's faMc-l a cl ling ]1n*. 
Ei ery mereh ml Interested. I3D^ sura 

pmlSl. No erpetlennu ncccaanry. Pocket 
multi free.. Puritan Novelty, HOT Jackaau 
Tllvd., Chicago. 


FACS t'uwdrr* t Nn rnnvflsslng. 
Works, Biiy 731 CStragq. m, 

Hfelreg® 

HALEHAfKN XVantrd to sell 
Hluart Kcuripp Air.. Carmel, TlF. 

raalings. 


fiAbEBMEN— If you ever earned Ore fig- 
ure* a year Mien wo wam to hear frum you, 
Bun <19. Detroit, Mielu 
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SALESMEN fttfl tires and auto trrm- 
Eorics Id gariltfl*, Hrt rtore#. fltllisff station.*, 
etc, Established Hun: repeat.* everywhere 
Liberal wm rn « pftti- WHtc li t- parvlrulara. 

Economy llubber Prod, Co. *iu6 Burfchafdt* 
jP-BybJFli Uhlft 

— llllN T SdJ rot- others, K IKi pj Ijy agents 

yovir'i.' If >Takr ynUf h,t, i i prudurta. 'll i I let 
articles, bOHI?. emmet*,. Valuable booh free. 
National Scientific Laboratories h 1353 W 
IjTW il. RIchntKnjd, Ya, 

Al)l v Kll'fl^]NO Special tv SHlesitirn. U'rji# 

T’nlrini Co., Ikonvltio, N, Y,„ f>ir dtfPllMUl 

kllrlim npi-Hlj p rr nHJtltktl. 

HA ] ."Ms M k"S - Fsirikiii e iurleiiendenl . Own 
your buslncEB; CLperH'nM' unnecessary, sell- 
ing our S1M&G anrldcnful denrh; ds n-n led- 
dent; $25 nick weekly bcnallt,— S III Oil pcaWy 
CHhcr am minis. pnpttttotia Le. IJtiaraiHrtd 

slcsdjf iiworaG from IWWnalH, JUSEi , liflft ■ 1 1 ~ 
l^siicrl insurance department. I'nlvarial 
Potlcy, Dept. A„ lift I ^frou rt Hhtg. r Newark, 

N. J. 

ITaITv CjIiT? Mi-rcPanls can't rcfu.Be this 
(imfl jLkhj; (Minatuctor? offer I Sella wary where. 
MJk nun ui | s- [ops. HJff quirk repeal ? —prompt 
check*. Pocket tit free, Sail*': ftltmula tors, 

Inc.. 3S£f W. Midi Bon, Chicago;. 

ADVEIiTlftiSG Pfni'lli sell rus! (r> every 
line of business. New lioe. -ClM Irf’fes fash 
coin ml as Inn plan. Mo in rjr Adeline, Free 
Emckrl ernt fit to re*! wticTliiep Chicago- 
Grnnhltp Co. , T-0 Riiv Cl inE«ti. Cbb-sgo. 

i MJKi 5 Him i a EI7 fta i i mi n— 'Hr m “si untie 

line ever featured. Vending machines, all 
kinda. Make high as J2;f.ti(l (in. single nr- 
(ter. Repeat Ptnithiiialnna- ] leant! ml cnlored 
catalog free, Lton Mfg.. Dept. $, 30S W. 

Erie, Ch leagn. 

S'ftTir Goodyear raincoats ; JOS uek 
jpn t ItaEijwf nr. 6M2 Sixth A to, ■ Nfw Tffrt, 
I'"! 7 ?: oil no A Rl r:sa I c' men nlek* "Id t” eilfii- 
mPdcms, selling rnjnrhNi'nftlH aurf vendlnn 
marblne^. HeMnhle cunf'erP. estahlEnlied SO 
ycar-J, rrdr E c<E m.uEt wutvptete enLatop In 
colnra., free. liest Ee*wHt nbw. IVrtte to- 

day! UewoIfi SaLea 1 116 H, Wells. Chtc-aje. 

Uept, lr. 

^tO-ISOU A "WKEik, QrnoUin perl d i^Tera 
ffris- siirrrt windows. EnfiUif jn^ukd. I'rce 
MUiaples, Liberal offer lo cciieral a pent?!. 
.Metallic Letter Co., ^^-A North Clirfc, 
tlhicapo. _ _ _ 

- a A ri-lH MKrJ — - tforir 3 LJ.Ofl ea tr^ lO MTiMr- 

ehKnEi m*t v«u 3 10.00 daily. KbJ'chi Sya- 
temH. 281 4 Sheffield, Chinan, III. 


HELP WANTED 

^ Tji ^r. Rh'1 1 1 ci p 
ImwiHrrfil fLanltetl? neen^Kltr. TVn Kalen daily 
riesi you $31 ,(10 werldr. No (tHIvwien; no 
enllertliini ; on rinerlenre or capital rt- 
nulrrd. WTjta l>al n-lyrn al 1 1 , PM-THO, Mcrl- 

rfeo. Cn ftn. 

(MSH Palrl for tfl(t«11lM7"lni(flX «ei 
Plnrlalr DLa-nlny Adyadhorum on Jiajte S2. 

\ri :\ HliLi'l Itif ; plmtiw. 2fi^ ilDft Pir- 
XrKjh. bsftlia. Paraplea, (!POi EilTl, New 
V<i rtr. 

AHE fou 1 1 red offtanl trnrk. lorsenjou rs 
and rmall pay? <lot mrt of 1l»r ml! I'll 
■;!inw ymt bow to fr(? jour own Ikisj and 
rn n.lci7 IM profit a dw. HHotrle. p!ea [ ant 
imrtc. No capital neoylred. Particulars 
Fit*' Albert Mill*, 51 Uj Monmouth, Chi' 

elnnstl, Ohio. 

t\'A N'rt 1 > .Ti h ia ele^trirlTm 'ir TinTFirTP 
clan. References elren. Ola HiHiraan. 

Elnetra. Tct 

"' S£Xkk nifi profits iHverint lolrmrs. 
Easily learned pilentod pmei's*. T^lans free. 
Wear Minor Work?. SlirlncH. M'k. 

lPINiit t' V .'M a K I X “ k . irmiiTa ■= Tel Ik 

iriu how fa malrr> end '•*11 a1nnv=t everyth (hf 
under the aim: emmet let, m nri | aj;p, ipM- 
freeze (alnllnrir battery aellitlrcht, hever- 
line'?, ehciye. rhewtnf Eitm. rlranlnp prer-a- 
radons, titraeti. hatr prniaTatlftp*, IpIer. 
liliilnK, leather pnJSrh. ntJmrs perPumea, 
poll shea, typeurrltrf rlhhnria, carhon paper, 
■uashlnn riotr'lcrv. llnntd soap, and hiradrrdB 
of other profitable artle-Les Fend no rrmninr', 
JuHt wrlln a postal for J, Hrnks r s Slttb fTen- 
!urf Hook of Fermulas. ” Pnv poslmtin post' 
apiL $4. Ftapidar Mcrbifllcs Prttl, snu 
E. Ontario Rt.. Roam H(12, (IhleBBO. 


fDDCATIONAL *wp 1 N H r R u ct r n N 


FIREMEN, TlrahrmPn, thaffEaKoroen : co[- 
nrt'd (rain nr slftrnlnt; rar portent. S15D-$2,.0 
mnotbly. EiEKflrneri Fuit nere^jary, fllfl 
TtaFlvrity ipBtnirllon Rtire.au. East Rt, T^UlS, 

Hi- 

MBN 18 Tn -1‘“. Rft-i>nte postnJ5Lee HrflfsT 
earners, railway postal clerics. Hie* (It, 

? I U 1 HO ■ j?, ?(IU, Pufl |j;irtFnjliir< free. Write 

IntmerTiAlely. Franklin InHUulf. Dent- Lit. 
Rochester, N, ¥., 


HO Vitij want a Awe hotel position f Then 
mait? [y ^'ishinuldnl Here 1$ the only fcIldpI 
nf Ilr kind In Ute wimIiJ — a nationally recos- 
niyiod in in ink sf-huol wlijeh preparea mun 
and women f^r pofllti&pH pai'liik i-.JHIQ to 
in holds, apt. hotel p m Hurts, dubs, 
flc-hools, ciftAerias anti lea ruOIOs, Conic Kj 
L ewis — ‘pet rridy far hi kept eaniln^s while 
enjoying drsLchi fi;-: fflontbs in thP hsaHtiftit, 
ini cre-EEl rut capital city, l^itm undiT | ■ rnc- 
llcol ej[]>L L rts : I I -year tesEeiJ, tlhiu - ^a'. Jli.S, 

tliorourh train! rui- Notional emplyyinepi 
bcinviu for Etniliiair?. im essra ki-=L. Write 
now for free I "ids ttiar hrisiEs ypur nttppr- 
vunlty. Lends llriiL-l Training School s. Dept. 
:j|7-FL, WaablnE<nn, I J. ( 

WORK For "Tnelfl Sip." I.ifc ions 
with L", aovemruent. Sleaify work. 

jl03.Dtl-J2kU.Pfl. Men-womien. IS-fltl, Thou- 
NitndS tl' ;m a [ipolnt menta. Many examina- 
tion e emidnfl. CcnHtiwm edmution usually 
Hufliclrnt, Experience imneceH.tary. tfe 
pitimio you without loaTJne home. List 
pOfeLciitp* Jiat foil vail loularj free. Write 
today. Frank! Ln Institute, DepL U, Roch- 
csler, N, Y . 

BOOKKEEPING And ftftrniitttJng, TbO 
found-stli'P fur bustnws (twreis. f^impl liled 
fiml'liin method. Thorouch, Easily num* 
tered, [Vtsh.iijiI Irujrtbitwla. t.'t-rtlfli'kt*, 
Aejptml l uk l n - 1 i tiite, Duluth, M ina. _ 

RorHIlrtyMJ Autcms t lei" Ref ri fWH l Ing 
M B.i'h1nea. Here la Lhe Elrd iMvak eycr pnh- 
H?hcd on (his important suljjreL. Refrig- 
eration, by Moyer and P’Ulz. It is a 
thorough ircaUnciiL of present -day rc-rripcf- 
alli'iit Bystmna. their oprral Enn snd lest Ink 
fi*r ItiD f.tudrnt iiral praf rh iny engineer L'll 
pages. ISl Ulijutratl. n?.. Cloth, Ren! t’. 
O. Dl Fay pprtnign prlc? S-i and small 
am mint of postage upon dollyery. Popular 
MncHiLialca Hoorn SOtl, iOft E. tln- 

igrlnh St,, nitcigD, III. 

IIAIHII Annaunears, Talkie AKote 1 Qulde. 
iRL'fl'C'ta of good pronunriaiicHi, EitgUsh ^nd 
llfie'eri foniin 3 an pun yes. SiiliIIcn edition. 
Sl.Cd. Microphone Ful?HsbEiiB LV, , Box 
724, rineinnall. Qlilo- 

iSVEiST ' One" ri'ikr — ll wl II pay you tiT 
Jspusv what oppartunitica m«4iflnlral den- 
tlifry (iffers. PiHlcanl brEugs ccuupleie de- 
tails free In 4S-p : ijie biajk. ^Onhninri h 
T rade, Jr Ask for Bulletin d. Ltodu-c Insti- 
Eisle, 17-1-1 Broadway, NrW Yopk. 

WTntKHk Tissink. bpIUnk. RecEnncrP 

serrife H-im . |1 i:-x_t ri:-| , i ! : l r| ihFT, k : ms, 

tt MJ Rniwladge «I Musk reftulred 1 ' : 
i-nl >' 53. I>n to lean] cmisic shoribancL Box. 
ItlS, I*J>riny Rraeh._Cal.lf. 

Lie A RN Lacquer sy-dein of sign pulnilnt. 
Vn lijaMe nrn "socik gl'ev ojitt-p I etc dc^TEp- 
e 1 i»n df ntethndfl, tngcrrlals and. erjulpmmt 
wilh htn(H and help* hir ^lfir^ shrio- (’i-rcfa 
Ifliekr lu elfj'lrio. num lutie, tind 'luy |] wliE 
reflerlor signs, elr. DelLveied to ynur dony 
C. O. D. Simply fi^y postman J:t ami pnsi- 
aL r e, Foptiir M^ftiaciirs PresSj iL.i'io MX ■ 1 ,. 
30fl East OMafln St.. Chicago. 


WANTED Immediately, mi’u-'w&cmil, 13" 
r.?j . nullify for permanent gore mni.cn t pOsi- 
ti-ins, $1D.*i,f21l) ninnlh: no government <?i - 
perlcnne required, l*atd raratldps. (Common 
edur-atton Many peedbd sewux YVrlle Oi- 
merit tort., DL Si Louts. Mu, 

PHOTOPLAY Talking plriirfc anr! ntrt' 
jrJnc sloi-leit wanted far revtslon. ct^yej^ip- 
Client and ropy right. .Hell on erirmplsslon. 

M'l ihllshrsl IU1T, Rbokkl free, Hiilyeriai 
NrnigrlO Com n any, 406 Xl'estern and Santa 
Mnnloa Rldr- IlnlLywciofi. Calif. 

[.EARN itatdd Ityurleig fTrnii “Urgfier 
Arithmetic." Wrlle for prospectng ■ «r send 
two dn!l an for book P. A, Smith. 0hS ft. 
lyearh^-m ftt. , Chicago, 

BECOME A landscape architect, Un- 
CTCiw]k(l profesK-iPn: wourleirul opportunity for 
Inoru-T -making. Plasily mriKtcred by mail. 
Earn whtle you learn. H$l lSlfl, Write 
for details. American. Landscape School. 
29 P I r month Bldg , I>pis Motncs. Town. 

IT. 3, GOVERNMENT Wasti men. J1.7M- 
Sl.flf'C 1 and up at alart. Railway tnail 
olcrk examination cOtnihF. I*ct ottr cxperi 
ifoimeir eowmwwit enanalnerl ptrepaif you 
for (Ids and rural cartler, post nffliy, 

nisrom-s, InlerngJ reymin*. and oilier branches. 
Write inday for free booklet. Dept. ■S. Pfit- 
terTun School. Rochester. N, T. 


THAT Concrete July Do-n J t Ln afraid to 
tick]? It- With the instructions found In 
Popular Mrehnhir* Cowirelfl Etandbonk you 
can cnslly miiki' 173 arltclea of utility und 
beauty nosing rrcro (irdlnarx' steps to gar- 
den films lure, 'Di E i booh xril! tie sent for 
nolr Hfti! phaji pn'hage C. O. D. Send your 
i rdcf today to Ron ill a r Mechanics Press. 
Room SOI, 2 DO E. Ontario i>t_, Chicago, III. 


DOUBLE Entry bdfltk&ep i ng Gd hnues 
with K keys; guaranteed . (Dipiimua.H-1 ln- 
leinai jonaE Bookkci-ping lust., 9 Spring- 

fleld. Mo, 

INFORMATION 

CAItl^kNlSf:. Tlicro are many Iwciks 
oil thU (.uljjrLi but If you want, tho tnr-r-i. 
and (BdSt coraplsto WWt Dfll^rlng fI(fWtr?, 
itjfpUkbl, hlinilu, trees. latui.-MaplhK, (he 
P.m k garden. Sht? wntcr ganlen. etc,, for tbo 
average American home, yeu wllL awnd fur 
Every tM5dJ- r s 0«rdn hy Frank A. Waugh. 
Sent C, O- l>. pagci. Prcfuiel y 

1 1 In , ire led. Eluth. Pay postman price, 

?:!."i(l arid small amount, of postage upon 
■ielL]ery. FupulHr Mv*hank» Upped 

RtK, 2DB E. OnUriti HL, Clitease, III, 
“"ftTUNT K lying — A new Boole of BlgHt 
[nstrurLion tbat dlfferonl. Hie -autbor, 
Opt. lUrhani Duncan, Etas (level oprd In 
LbSs hiKik n unlquo Bytirm of praetking a n't 
wnriUng (?ut your flight manmirers on iho 
gpipml. T"ie It and learn as other great 
llyers have (lone. Will gave you hours of 
flying pra^tl'-e- 13-5 pagei, It2 tlhtr.- 
Iratlons. el(Hh. ftept C, U. Di Fay post- 
Biijm price 52. "sfl ami tuHl amount of post- 
age upon delivery, Popular Mechanics 
Press. H oin Slnl. SflD K. UMairlo Kt-. Clil- 
C G go, i 1 E. 

TYPEWRITE FIS AND SUPPLIES 

TV F K\V it I TK ELH — aT| ^laiirbird make- fUi 
up. Catalog free. Northwratrrn Tfiir- 
wrtler Eicliange, 121 N. ffranellW Ave. . 

Chita ira. 

T r 'i £ J IvfffiPrK US All makes, guaranl^ed, 
fd to Freo catalog. Dee Typewriter 

Each nn go, Adff. Okta. 

ADDING MACHINES 


NEW ja.flfl Autotnalle adding machine. 
Adds, sublraria, imui t Ip Ilea, absolutely accu- 
rate. Capacity f.By'I.UPtl.UU. Fully guar- 
anleed. Trt.lWlO plnasfil uscr^. Mafect add- 
ing caitr.. pniilllve. quick. EHpilnates mk- 
takes Saves (Sine. Poglpald 5^.5Q. Ilaa- 
sctt C’A, HriS-H. Hollywiiocl Are., ithicagn. 

p r i hti N br ENGRAVING AND MLLTl" 
GRAPHING 


LETTERHEADS, EnvdeiHfl, GDd. Jd.H); 
l.oim. 52 l?El ; ri.flOR. 53.00-, oEus pemape 
HampleB. _ Coy|e_A_Klnthi3H. Newport . N. V. 

LETTTSHHE a P ft JH 30 TtKUfghd op: en- 
Tclcipep J2.R.1: rirruJars SS.rjf), poslnald. New 
nr|en list. H;L LI I c IJ ■.■ I cl Pt^xs. Gettysburg. 

IVcmj. 

“ EMROHHED Lettf rhiroifr" >'^0 per M 
fttalioncrv of MOSll. WyEio today. Tlad^ 
dlfTe T'rlntlbff Go,, lfl So. 1th Street. 
Camden, N. J. 

sill - OyffTEniTE A flft Am] 105 envelepei 
53 "n. 2 im IrtterhaadH. SWxIl, 1S3 enrelon** 
52.(bl, 220 eirda fl.OU. Hootier Print Shop, 

Parti and. ImL 

1 , tied RTrSlNEftH C'ffrdB f,2.7r» poviirn'iL 
John Miller, iiEontgixiiery A?a, Narbenb. 

Pa. 

!UMHI nsll circulars, 57. Pdrlerii, en- 
vcliqie rlLpa, stationery. Low prhea. Sam- 
ples. Goodin rint, Harrhnnliuti. Tl 

BUBIISKBS Card*, |1J&; 3J41, 

52. R3. V cl In pi tlnls-h- H:iui[i.ie(. Krvr Eng- 
land Card Fe., Ilor 12lt, jbifitnft [l.'heiara) , 
Mass. 

2 111 i irsINl! JvS Card* ebr] HarcTrl I c* - T rec 
Hanacr's. ](i. r :3 ft. (.Terelaml. Philadelphia. 

AM AiiJSO Viluel 5,00(1 lianuLiermltJ hi'nd 
lPtterl]oa(ls h 1 ;■ 1 3 1 511, M, 5 r ffr"1 istgii-griulB 
envr tones fb "(I Write nw. Hilton I N rdnt- 
■cri', 1H 9 rn-itiit. Wofresttr, M i sb, 

HtiejAL And buxEtitF* printing, ftperln-1- 
Izlug In ™lsod Irtlrr wnrK. Haaopltfl fn-,-. 
LaClyde HejwEce. WeitUcbi. Mai* 

N LARI' l It A V Fit Fi Nee ivnTiireiR I insci H' 1 ’ 

crct fifprcssc-"- bu'incHi slBClonery- Faraiples. 

Rnllldayt. Kr - 1 a. Ind, 

Hi enitaixllteil plnn. ntakes _ Jt pnssibls 
to print house organs an;] majTa.il nv s at 
nne- thin! pnllniir pricey. We print mnre 
than Finn d Efferent puhtlcnl Jimi. Sara pie ■» 

sMl DiFtkidib free. National Publishers 
Pres*. Grand Rapluto. Mleb. 

LETTKKIfEAD s L UdT ’Envf lopes, 

prlnlcd Abbott PrltUfrCJ, U 3 wego. 

Ivin y 

Wl? Prioi fill? Son erv, Imokicta, catatnjp:, 
ci rculars. Ram [lies. Comm etdal Prcas., Bn 

tar la .Ohio. 

QUALITY Print tfiKt Resnobable Prices I 
Send Tor Free Standardised kjifu-iIfs rnd 
Pri era, F&ldm. cimiiars. Caiai^ji-s nur 
specially, F*™«il Fantu. 1 , 525 Smith Dear- 

bp m . Chicag o. 

ISO BOND I^ttnrheadp, Enreloiiea, Bitl- 
heado, CnrdH. 51.35 each, BncomlG Press, 
Leonit, N, j. 
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SUMMED LABELS 

l.-Urii | l l r r. i # tm-icess. 5i In: 5.3 

JBft. J HS ■ ":i Isl 1 1 li h '• . Ui‘% b.l, I r ■ ij_vi: Ire. Mas*, 

PRINTING PUTT ITS AMO SUPPLIES 

PTlKTrsEH Printing prmse* unit supulias. 
Mum ic stamp. Popular ha railing ftich- 
Hm1._ Pi. 

“TPSlNT Yrmr own ranis, stitlonery, dr- 

C nJa r:t . j h orti ■ I ILE , dr Junior pri-i ft. SO; 
job presses. S1I; nullify. tl Prim fur 
m her*; Lug pruHt. K*» r v rule* furnished. 
Write for cntHiug nlKwaa'S. type. na^cr. etc. 
Kidney Cc impn.» -.v 11-11. llvriilon. Conn. 

PnJNTIXli OuLtUft— Ftesaes, Ijpe mtunliW, 
type noreltiBS. S.'hnl suioil for cumIqk- 
M inlifl Press, York. Penn a. 


DUPLICATORS AND DEVICES 

YOU Ojui p-ink-T- Ell to 1RB royiiek nf n 
IfstiT nuUi'o, elf . r at a rusl or Hi n o Cvm* 
on a Mr.fr qua tit? Edpllrirtfir, Write inr 
fruo trial rilfei . The Ilrjor On p] teft tor Co.. 
["■I Jiirkion Bird.. China kb. III. 

■ EYCUM.nniuPff' nnury sli-nfll dii : 
Tilkilnr tHU-Gfi "Two-Farecl" Him liupli- 
eitirf SS.GO. Booklet Tree. FltLiburgll Type- 
writer Supply, PcpP, Bill. Pittsburgh, Fa. 

■■lUI'lCnrilt VPlI' 1 " ll"CiLry Pteel PUiplT 
rmlr, duptlrales lypestTlMRit, hantfwrillnir. 
drawings Conifilfti- FJ". flu. Siiruplc.'s h-w 
(General RlkttlEiIng Works, 23-4 K. 2Hh Hi,, 

Kt'w Yo rk, . 

MAKT Ynur nwn dup-’Tfr'itbr (Fun whlfli BO 
In j till c. riles may Ire i , nihi<|u<-riL lEi-tni-c- 
lions FI _ftn Julius (i-iMin, fli'i Southern 

Bhii.i N wy Vnllt. ' 

ST l,iiVi, " A n ic ary stenrl I dupll'nlaf ynu 
nan rrakn ynur=clf_ Iamr ruri , -?! n 1 1 ■ I •*•. f"L- 
Hml. Mechanical Models ISljS Tenth »L. 
Mllwimkcr, Wlf, 


FOB THE HOME 


CEI>AB Chest* mly El 1 .15? — "Red -E-Ti ut" 
completo Willi Tlffi unnt^T mm — von as- 
semble fyn il sann hotf— Arnrt for [tin limb 
Kiifiupel Furniture Com 1 ■any, Guttenbere. 

lew*, 

9.1 OtN T.Uifwntliw ill fi 1 1 ne. Kai 1 . >n n L 
(i nf™ ip Itlk. briif imuirao by Bore! la la 
Crcgsr publication 1 enables ynu in brcfinlr 
pnifleliiirtE ml iTpImr wr H II ij i iho nlrl ■■r m 

1 nwiTur ts>r. 'ii T'iure^ Iltustratpl rinth 

;Ppfit £ r . If. Tl. Fji.t 111 n n. [irii-p. ?1 mill 
■ nsall amount of jinMaits ii(i< n ildlvery. Pop- 
ular Meehan!'* l*ri s*. IliWriiL 2fl0 Ji. 

(lilt :if ii. T SjtL^ CMhiw, D l. 

1 in- nil- I 1 III IT', n >w uply *1. 
'FI 1 - foannTete. Illu^l ralo.l | SUfl-naso F-il|i|iin 
ihiir. orlptnnlly sold for E"<. i>n. Om «r I ho 
mod pomiFar ever |njli]lf.he<J- Can l>e 

rend iviNi pToltl by youne or old. Pay 
p . -,i limit EE llfl phis ppstaeo when leMrered 
In your d.ior r. O. 1>. Popular JtectiiinJrS 
Vres-, Itiiom Sn2. S^fl 1 K. Ontario St.. CW- 
r apo. 

FOB MECHANICS 


ItKST Opportunity for unfit In S-lm-ur 
luittrrv rharrlmr- T'rnel Ira Hr pn (nruuniunt , 
easy terms- r! nr ca: Lipji In fT^i>ncHMoirse.l ear 

washers. naln< to my*, oomtirejisprs, liVrlie 

tisilay, Bnx M-fflfp. Troy. OhtiL 

i’AFtlii 'llKTrm Informal ion every “liito 
sfrt'lrp man nefls wilt be found In =pno|al 
earturret ir pupph'mem to the- famnwa Pvke 
.Milo Unoyrlopcdin. Hrnlf- n-lrh fvery make 
of carhurelor. ]f)R pages. J [lliwiratlop? 
Price Si. Srnt C. O B- If J'cmi in-idiT. I "i d 1 - 
ei I it r jitt'rhanl.i Press. Ulm - m NU], -CHI K. 

liplurl.j Sl., Chli'rig i. Mh. 

YOT T Tifirf n better ffrlirC on oii r hemalEfst 
A^k its In ft end y<m * mpy n f "Mil he matins 
t’ r tho PrsotSral Min.” onlr J| ".U, 1H- 

camnnon sen^n meUiod^ it remotes ihr myslerr 

lir.] dS fflnu 1 r 3 1 ! s mi mu L rafriilliA pW 

m-atln simple As-um!h,e ynitr tmni ledgp l* 
Mm fret] to urElbmelir you diilrkly and ejdly 
gain a world ng knowltda* of a yeiini, c com- 
et ry. triEonomein 1 and mlruhjB. Simply 
IKiF roslm-in when he hnmh Von (he pack- 
see. Addre*' PKviUftar AleclinnjH's Frus. 
n nm flfltr me K. (intiirtn l*t., Ciiicagp, Til, 

SPORTING GOODS 


c,t >1 . k k 1 t s — Tm r->r ^1 no, uniiiE« 
rolnrnd vm J. Cfennsuv bripwlai [nn, fhwt- 
j":o prep - Id. Pen ! rherk or fash io Mull 
a ervErt>. dflii Ohio Rldit.. Toledn, iSl’.lo, 

FOR SM0KER3 " 


KAIOITK On mn frrr I'll rrnd vmi frre 
Mg eenwoiEs varm.lr Old (lffipn Fiver pipe 
luliaeen. Koli'--.' I he tnll'J (ni'llrrtv 1 nrlV nul- 

urn I lohHrco fi avi ir i?ee how simxdh end 
Mrtl trying. Xo rdi] | gailnn. fiend today. 
Pflje MnherJy. Itni 7.5, Owcnshoro. Ky« 


ATTflM-CFH’ F'ipsrcl iiiakLr.g mac h ini's, 
llolli. jiLu.es for 10 cent he Illustrated 
fid 1 L« r. Postpaid E2r5B. F r hvmc ufc, 

AuLumalle Cigorrt Marhlce Works, USH7-51 
|lrn:ii|H'iiy. Chiriijco 


BOATS AND LAUNCHES 

Aifr A I '[.A Yh>. Bull! jour '-on S ■*■ ■ i | l>r' 
stamps fur pamphlet on miUaplwnlTij: nnd 

knueltfiowii offer Bui Id 1 , Carney I = land, 
Hroufcl ;.n. N. V. 

B0;VT!4— CnUlplrto Tllu>[FSieiri'[.n of sLorte 
r niJrcru and rur;i 'u:s; price-., h 3 I [ncri d im In 
Tin 1 H.m-Mit, June, 3'r. Catslue free, 
liiniilfr, tfi Murray, Xpw York, 

[[I iSltKhJJ” Sfaiilffo - iooleft mnvsrl Forxl 
Nijilne Lntu marine nu'tnr?. Book Let. free, 
F.irt I 5peedh*at cntHjr huiU, lame Li I lms - 
print and dlna' i I ■ ti - um- dnll.ir ('. f. Huh- 
bdl r Perry At#, . Xr, Twain, Conn. 

KTTlTi Yuur own host iiuLtii ready eut 
aefrtl-oo-sensliled material) fumi:iHcd by orlg- 
Inn tors of this system of building Snro 
iwadhlnis. de-luns cHilfi-iarii apcmlnter'. 
runabouts, eiuLsers, sail. hivr. etc. 
lOo for cnluloc. Rratlh Boat 1 'o_, iW. t Box 
MM.. Snilpiw. Mini. 

"PnOFKhhMls/ ihiitijijf, sfu'mng lnffle = .' 
i E h-(| ! ■ . eir. t\'m. U. Baker, Fend St,, 
Qu Inr -y, _ 

fiTlEli Yuur ewn boat Com pi cto dJ nw'T 
Him make It ToiDpinUircly easy and jjoi 
will nut cnly sure rnrmcv hut have tots nf 
Bin heeld'^. The i mi 1 «i»j rd Uqtar Boa! 
in -ok ™vt”r-j nl iIJITr rent type* oC thP Lilcd, 
cm' hour cl inator, isiminl motor, mwlns. 
oiilLitg iH^atrSj rnn’T', elc;., wltK blueprint j 
I n addlthkn to the Imlrutlliiiu. Fay pohI- 
nwn price, f-’t, and few cents postage when 
ctBllycn*d. Popular Meehan tci Press, Room 
Mil, ilia T’ OiKario K(.. Chlcusr^ 

RUBBER ST A M FS 

it I ‘ It it hi it MUi-ip*'' i'ir- lur llriiv hcl.uui 
i^lntiip Worfcj B"2M, Auburn, Nchr. 

TVELD' GLASSES, MIcnosCBFES AND 
TELESCOPES 

NEW 1 1 n :p-ri rd IdrKH'iiE.sf*. KljTtil mlln 
r.'iiHc. (idly E”'TU Fret' I rial- Llttnlura 
^T. O. Turret, t'JrlkCDm, Phltadclphkj. 

I j i.uU CRJYtmjlMtSY MlruicnlinT iH 
(hiu’ct wjlh | eut her I'asr. -Bend free lbt 
Reid jrlajs-ra binocular*, Ciimprn; Icnir-i arid 
ri.u-, |pj| icii.rntmeni . tVeil'a IhirloKily Shop, 
- r| heron d S: . Ph 1 1 a dclph > a Pit; 

T3JK OltLd'Hir rcq*nri |m lirfr, B rCuJ firf a 
r. my I>r 1 ,u f 1.M <■! Ic L-m 3 L [l-i L ''Outiloor BijoiIh 
tho Year^ilMind." It I.* on ntaklos nil 
firLs fpf tlrvicea fir mild ew rpcroatloiu Pay 
pi inian prtr-c El "ih and few i-env- pe Anso 
when delivered. Ihnriljr ET-wbuoli'* Fr-.^ 
HiMin y IT, 2lU) II ftnurln Sr , (Tiiragci, 

FtAZOBS An'o □LABES " “ 


GILLETTE Blfld^ bmrd, rimppeil. I-r 
mrh. Fed lT Wrutniui rl, Rorlrford, til. 


ANTIQUES, WAR RELICS AND INDIAN 
GaODS 

Fflll Bn In — Allrirpiv, (lii-di'lu- alnl nindcm 

ilrcimu. frnn ibe matchtorh to cart rid ue. 
Munr icnree and unu<ual arms. Bond Idc 
fur IN il. The Siirnccri, 131 East PtitLer- 

*>iEi tir., coi dtiii'i 1 c_ niBu, 

INDIAN Relics, cbirN, curios. Bead- 
rt'tiTk, CntAlPfi ITre. Ygnua Lenlry, Os- 
born*, Kinj, 


BIsN'Il Tn* Fur line bew list fmiian relira, 
antique bTe* rmit. K. fi, ML] is, tVefetcr 
tire res. Mo. 


PH0NDPF4PH5 AND RECORDS 


BriT-P Toirr own, phruunffisph, radio: pho- 

niFgrnrih 1 1 1 rc s ; luthlu^ Elinlh d fur 111c, 
Amprtran PtnhUOfraph fit., il*ill2 We; lay. 
Berwyn. HI. 

music a Nil MimcAL msTBuyewts 

SONY?. Piwtn, melodr wrtlrrs, Groil op- 
portunity by writer nf "Jmknl*," "Ftnr. 
gund> 1 ' f "1 fishway*, '• *1 1. T»rurnla Midi#, 

A -4215 Nori b At-fl,. r hli-ago 

'\V(>rT >8 lr> miTstr Alflo-ly seril r.n 
api.tmri]. lili-bard lirmiithtan, ,Sii;ui Falls, 

B, llak. _ 

FiTfiYi ^Riophonrs, clatlrtet, mruir-t ' TViv 

HuriUn g, t Mh M'-nl tra il, lvinm- t^iv. Ain. 

DONG" Penn is vi'sntci'lT Kuufketing jinfsuf- 
I Inn. IT mill rth-lB. PiltTonl BJudlo, ‘Hl«S 
Hoi1whi 4 nird., Tfitllptmrl. Calif. 

' 0 1' \ It ANT i: K 1 1 nl ! 1 Wr|r 1- S'cnuoia 

ptnng writers S#nlrc, Bltcrmau llrtinch. Los 
Abgfle*. C alif- 

him; AT I |ir- ltn.it" nrn' eJtltTfl. 

ITIbheLer, Dl, 2 HI 3 Key stone, Chleagu, 


CO^IPCiSEBS Tmo r<r anus-S:'. Brilltant 
ppimri nnlLv. Write VinJUiBA HUjU Hi- 

Cbirg lltdp., 

BEN 1 1 Hong hnTbt^ fill- fid ~plq n-^ iBilluna 
Rnng IfiurML. f|timnt*li.lel , SilIoul, 3ml. 

VUHdNB, hrcti. mullnw, flwni — on 
Tiri’iUi. J'Ja.sy r.uiiir. for wofldr-rful iflsl rUmenE. 
fjer di-tailb tuday. Glwtav p, lli'nning, 302 
th ' iLverr-lli 1 BuJldma, Seattle. Wa sh., 

PI ,A T f'linp br tmV, A jmin4 *111111*1. 
I'iTtleplar* free. Bouchei'a Harmony H:;nlLn, 
JR laws. (7nn. 

— T'SJKMB 'X a elTluL Tf’urk tua r*in n'd" We 
publish. Ore it Fasfern r-ony Bureau. Dept, 

.7 Tlm niiJtiru, Mf. ' 

"MUSIC Com pored" to Words. Bauer 
Prog, j forma fly of Builsa'a Band 3, Oshkosh. 

Wi t. 

BONG Writers. Send for our 1 "1 hi bilfiti- 
Inir AjtrwjuelH - ” MoliinliT Jiu-ric Printers, 

inn r, si.._ cin^so, _ 

"TSSS’Uh'KITKRS Arrin^Jrig. j-uhu , -n,: 

Free h™kEel, Turiter. :hhj Wadsn-.fth, New 
TorL 

WHITE ,SnjiH*. Big money and r^pura- 
iion, lYritH- for Ihfotllifttlqn, J. Gordon 

Pub. Co.. 201 K. Hftro* Am. Cblcaflo. 

i’OB Nfi'f I S Ts Tr' mi hon 1 st* — l^n ir.p honlTlT 
— OltrlnRliif. Get "Frfr Priubri " Narue 
InitrumenL T itflinji SfhJWl. Bwltild, N. Y. 

FREK I ' Boirg Wfliirl Gtiliks. hearw, 
T2.'i7 Elm. Green Hay. Wli. 

PATENT ATTORNEYS 

"“PATFNTB t'-ix-ureit. Prufiijit. tareru: cf- 
ftrlrnl minice. Illghet re-f(?rTn''T-. Moderate 
ivt--. Beed sbiLik ur model for irliral : earch 
and ad' li'c Gfrirge P. lvEii|nie[. Mancr of 
1'aleriL Law. PjE-JJ Legal Uldjf.. M' j -fi 3 Mlt- 
tqn. 1). 0, 

plTENf^Wrlt# fnr our free hunk, "How 
to J'liitaiti a Pm lent” anti Itccond of Invent!™ 
Blank. Send me dr] nr sketch, iif Iprrntion 
for inspection and Invtriirtluns Trer. Trtnia 
rfloOnnahle. Sn ndvrrl I'l-mTOl* nn fuiftci 
i;tn and PIT. Victor ,t. blwm s * i'd.. HI ■ I 
Sjnllt. Wtaahi hglntl. D. P. 

Time Counts lei - apqlylnR for pattol* See 
nages lit-l and 135, J'laretife A iPlSrieb, 
lleglllered Patent Attarney, Waahlnelon, 

D , C. 

Patents. Ewkitt fre* KjtRKTrfi? 

ctiCtk rcs»i lli. Prurnptm—ii ii-anrv':l. 

tvupiijj k. Cniminn. Pat mi Lawyer, 721 
NliLlh Sr. , W.i»hliuil"U, It (?. 

I S V t^N'fi'UtB ^ent'-o fluToau will <«ni 
tMciklj'l and gLin yn-Hj free adri-ce raoccmln* 
thin prti|wv finnedure fer oMnLulhg palents 
tn, easy payment pdan and al lea-n eijnmae. 
Itept, 11, Union Truat Bids., Waihlflftim. 
O. Chicago rcprcscnleliye. N. E. Hewitt, 
l Hf-3 Conway Hltiil, 

' "SKilL "Before palenttng. New. t;ife. cf : 
fci-ihe jjJati. DTgenlied n»-nnrfai1 Inn in 
making aale. Write < Yiarl -ct r 1 indlllrt# 
Ari:tTh nn Invenlor-, Harrlittr Bldg.. Wanti- 
instnm rt. C 

PATENTS— Wrlm for free Lnsl ruct Ions. 
Bond iJr-awIng iw nifi<le| fur cxjhii] nation. 
Miller & Miller, neirielercil Patent Atinr- 
tve.v* r farmer I'^tcnt Oftlru Examiners?, 2511 

MrOI H Bldif.. WatUlnglrm, D. C . 

PfillCY S . WERSTEIf, £h4 Sarjng iirl 
TjO;s n B'tlEtllTlg, SrurkJ 011 , Cailf. Paiant 

hnnklet fre*, 

1 N YKNTI nS8 'P1.1I rntfid and Eiglailid 
F. inner patent offlre ettanhuer j Master pH- 
cut law. Rtmj. Writer, t-lsg.. No, 3 7 

Cut am SLretL Nta Scrit 
I N V K NTOH - S AdtiHf Wfib iDedimlrtl 
mioieniciHs Beni free, Mltlner, 19 Psrkrow, 
New Yr-rk 

Ideal ran be *o3d, I tril 
you low itttd help you mnlSL* the -ate. Free 
f; ;i rt U-ul rtf 1 trdnrriirhtciD Write W T. 

I'lrerne. L'thft Barrister ISIds.. Wariilnjtton. 

a. c, 

1 .A Ni'ASTEB. \llw Sne * llotnmel, 23f 
Ouray Bhtg,, WanhEnirt'ii n , T* C 1 'Origin j - 

tiion of 1 hi: Form EvUJehee nf [‘■unraptiniL* 1 
TUfnro disci oaing your intfljitlnti in snynn* 
smu] fur blank form to he signed and WIN 
nc^.eiL F<ifta and natent infematlMi bul- 
letin free. 

S1I3.I, Vouif inre niton before nttanring. 
Write for free (mUleulars. W. T. f>i*cne. 
BO I Bi nd it er I Hdjt. , Wnshlmilrm. D. C. 

HECflSTEKKIJ Falanl attorney-eon ln<(f. 
EKnert in. rhetehmi and mechanleul patent 
ri:at!fTs. Fonner patmt examiner. Cmre- 
apondence invited. A. T'nmtck, 4fll H-iiner 
Hide. . W« rhlnit on. H. C. 

PATENTS PrinUrerF Irade nierk* rent!*- 
tererl — pret I ml na r 5 Ailvlre fornhbed vlthout 
rhann 1 . Booklet ami form for rllufli'mlnt 
]dra fttit 1 frl o^, r L. AP-Carbran. “iH lnUT- 
CulKjnal liu:lif:UE. WnctLir^UM. D. (J. 
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LACEY’S Fitrtit Sense. Valuable took 

free, Prp ad pgl U &. 

i ATEM'H, ’fraStT- Ma r J ln , Thts 

fl rm h Li-; 27 yeara" e-iptH-eimd uil ex- 

pert personal service at reasonable rules. \Uu 
prwriT p™r.ec:i your taxed lion, Write for 
flw Infm-raaikon im) f-Axl Of procuring 

patent before proceeding. John R. Thomas 

* CO., 902 F 61.* Nr W. h Wisiiirintiin. D_ C. 

"i lS J V KS J Tt>rt S : S«iil for booklet te ti Eng' 
how to patent, and re [5 your lhTtntlnnt at 
lowesE cost, Ralph Buret, Patent Lawyer, 
Pdlt K HI., Washington, D. C. 

KRTA IUhI H ti ED IflflT M I lo ft. Pf even* 
Cosnjianp. Firs booklet, Patent 1 : Trade 

mark*. Cupytlgilla. Offltres, Monadnrirh 
ISIr>rk r Phlea.ro; fiatrlsltr Bu El ding, Wash- 
ing loo, D. CL 

1 MV ENTfrlt&^Wrile £ur" Din tluidi* Bonk, 
"How to tlet Your J Talent/' and Evidence □ t 
Immtion IHidL Pend niotici or sketch of 
your Invention for Ollr prompt examination 
and 1 nslniei Softs Tree. It&mlDlph A Co., 
ttepL Washington. D, C. 

rATIi^TM" Trampt f*r*cnai sendee. 
Write for Information. Albert E. DPElertch. 
Reg uttered Patent Lawier, TS21^4 Ouray 

IM da . W»»hiRBflB. 1>. C . 

PATENTS. Send '■ieieli m" model fur 
mrjtt. Free hook 7 "Ilmi In Oh Jam a Pat - 
ent." Established thirty years. HiffhMst 
ref ereftew- Prompt ■‘Jervif’c, He venable 

charge*. Phandfftft &. Clinndln. Bin f 6t.. 
W n s-htneton . I). O. 

■■TSVRNtO'n T S Guide," foTit^ht^^lhror- 
irLA.E l^n ^ free- Frank l^dprimmu. Registered, 
Attorney -Engineer, 1712 Woulnorth Rldg., 
New York. 

*" FOB INVENTORS 


INVENTION FI— Write for nor frea hmilt 
"'If my In Ohtaln a Patent” and Ttrnrrt nr 
Invention Blink, Schd model pr fckelrh nf 
inmtfnn for [nsperllnn and J mad F«u-rt I on p 
free. Term* reason ah te. See adi-erl bementg 
on page* t36 anil 137. Victor ,T. E vji pj Jk 
O.. 177 Nlnih r Wishing mi. T>. C. 

tIYTR ( ’(units in applying fur patent 1 ;. See 
pages 131 and 1.15. riamwa A iVnrlrn, 
Reglglftred Patent Attorney, Washington. 

D. CL 

Y'fii [ ' ft Iiliri* practically designed. (level - 
oped, marketed. Moore, G 1 -3 Geneva, -Glen* 
dale. Calif. 

PATENT Wanted? PrlvUr parry will 
puhrhiEO outright nr an royal IT patent of 

merit- Bnx IB3. Gree n Bay. Wig, 

Hi: LI,IN« Iteftnfv paten l ing how nth-rtl fa- 
ble, New, safe, effective plan. Organism] 
no- opera lion la making isle, Write Char- 
tered iPi-titulr American 1 nv enter a. Bar- 
rbt«r Itldg,. WiislUnfitaii, p. C- 
NE1Y Invent Lcma - wa moil T7h irrigate be- 
fore patenting, J. S. Douglas*. Jr., Pm- 
fe**|i>unt Engineer, Canandaigua, N, Y. 

<N- Y. Slate Lic ence 1 . 

Lai ! v r_ ii Patent Hen^iy. Yulya liTc tnjok 
Itw, Pee ad pare 139. 

I N V EJsm&'H TTnl versa] Educator: mn- 

ta|ns BDfi mwhinEcal movcniEnts ; 50 per- 
iwtiifll motlrinjj ; instruct Lnn nn prnr«rinjt and 
selling pateniM ancl tflHlRR un aitomi’v, 
etc. Pugyest.v new Ideas. Price $1.00 jio'1 - 
paid in IJ. F?. A. Address. J>le1erTfh fV. 
psihllfllicra, TS02B Ouray Illdg., tVaabiu^ton, 

n. ci. 

AN Old, tc*p**n*llde manufarlnrlng com- 
pany wourd iikir a f<m imm> hanlwATe spe- 
cie Itiep to manufacture. To receive inten- 
tion ynwr answer must give fmtl par|imlar2. 
W, K. Jl. Co. , 23rd and York Sis.. Pbita- 

Etcldihli, I h n , 

I iS ELL Patfnti. EMahlivhed In lEni-lt. 
A natinDally-hmiwn itnlvt. Kinerteiu'eU, 
respeetStt. Why tike ehanrea <Tharlea A, 
JmIPM Garsvin. Ave Rfirbeslcr. N. Y. 
^ Share beneittg. hf pat Inna t 
nuiFuflt aid society. For InforntHlTnn -write 
Arriericau Society of Inventors, Crosby lilnl^. . 
Buffalo. 

"TTRr*ATKNTRh Itteas ■ in he sold! I SeHT 
jrcLi how and: help you nmsfte the nale, Frre 
[mfMri[Eam (roDFiightedl . Welle W T. 
Greene. BaT Bsrriilrr Bldff. , tVaahlrtgtfih. 

TI. C. 

KELL Vnur invent Inn tir/nriT plq tenting. 
Write Tor freo partlcntais. IV. T, Greene, 
1)H3 Unrrlalcr Bklg.. Wasftitniori. p c. 

INVENTIONS Wanted — Patented, unnal- 
ented. If you hive an Idea for «&|« write 
Hartle y, jin* 021?, Ilanjtnr, Me. 

LOW Cflit mattufarturlng. Lartte plant 
Kunnlctely e^ulpned far hlnnkFltg. drawing, 
k( ampin j and wire f-ormEjag In any finish. 
Can save ro« money on y*ur prrdtEri. fhir 
Jlyures will cnniliH'e Eastern States Prod- 
ucts, Box 721, New Uiifo, Cpflb- 


IMTINTORS— Cetli in 6fi y*LLIr Ihrctttion 
bowl Dull'! delay tfac Sole any lUlhtctl 
Pend for a- free copy nf Amr specially Lire - 
pared hooklet, ' L Tiirti Your Patent tnro 
Muncy,” 10d») ! It contiLins tieljiful infvtL - 
[iMtidh for all Im'eidot?. id. L. Itnnd. 

Mgr. da sk idled Advorlidri-g. l^llltr Mr 1 - 
ch allies Hlgattne, 2THI E, tlolsno St., UjL- 

etaa, HI, . _ 

GET Your iiivn patents, Lrgsl Pliin Its, 
romjstete instnicliotiH 81. CutUEtE Hen.--. 

t;^m »hell. Calif. 

“F^'TENTTONS Pm'iented ;lel,I Exploited. 
Former patent i-'frioc cyamlner : ^faster pat- 
ent law. Ilrnj Wall- ter, Bsn-. No. 15 
f : II St 2H Htr&st. New York. 


PATENTS fob sale 


OUTRIGHT rtf rash ami myalLy. Step- 
less tr>*|RIH Ea Hap fur euioiim Mlev, Hitb- 
FlituleH frlirlnn r-lulch ami shift gear, rana- 
sTian [isrcrti : FiL) , ALIIk. March. 19IS&. U. S, 
[latent | mdlng. Particulars. C. F, Vnrt 
iter 1 Sprk, 20 nivldon flL , Tirfonto, Cm. 

iiTTSilTl-TlT - Au(orn" f illi, L i :■ 1 1 L I ■ :T fiielpr. 
Pan! Carbt, 2023 IV, l.’rf -i uL Si.. ChU ago, 

III, ^ 

1 'ATENT Knif h : l ] l 1 . A 1 1 1 mi i .i L lc n>rEL' r. 

12 sylrt, afloro ott order. I'. O. Dcx 409 k 
l^illaihilbh(a. Pa, 

pATENTRTy Heal I n« "TiiiTTcra". ho I Eer 

emery. Ktrphnp B.ftidJ'aaf, 8lh> Thlrteanth 

Pt. , Rarinr. W It, 

OL'TRIti'lf'f;" Must powerful wind fkiwir 
in ill on earth. L. G- Sovereign. Milford, 
Nahr. 

”1 ^Al'EVT-hlflHT, Thread inTT 

Handy, useful househnld ncresviiy Trvno 
F J*bcr SI 7 Hroa rtway. Bremen nn, W^>h, 
Ftllt Hair — i.’r.uoiiMHli ItTii ui niter for Fiiirl^ 

pfariairfng jpaetih F, It Illy, Ui W, 

dtlh. HI., New Yurk. 

’ A _ Ti’.HTFTt niTffliulnn. khr sale. A i hlr-oi := 

A rdrew Marnuvnn. StiX’khoJ m. Me. 

S'lJh S n L^e—Pal enT s, f iruTriw c i 1 fluur alfler 
and Improved snare. Outright or royalty, 
IN tr y Nuka eayva , T »nana . Ah -ka. 

_ i MS ff A nil rnyTl'l y. Xui m'fiij 1 1 i\ r^nmnet. 

eEpnifeilo holder anil llatiltr, Honn‘ l,eln- 
IrpEer. Haifa t'nrncr*. Wh, 

HUT Ft ft jl iT^s'el | pat enl " pending M auto 
(Ire traail iledirh of Pcndilrpahlc merit. B. 
Ornoto. P, O B pT -1-12. Grfm River. Wm, 
FHFl Sail — Tftrrp tilecliankal lOJf palentii 
T,. M-Vey, nolo.. Nebr. 

HPAKlilNty Htirfaiw F[wk plug. Rment 
demand eighty million. Clirjip. fleonths, 
1B2 Fourth S t., Enuth BorIoii. 

TIME Countt in applying fnP |>h I fnS s ? PP 

dski-s i rc 4 h-elm in.^i, riiTFiui a . crimth, 
llfKi#rer(d FatClU Attumey. Washlnrtnn. 
!>. C. 

FlJH Safe i r ri>yalty! I'nlillrtg “ piTrltet 
umbrella. U H S. patent No. l,7^fl.5JB fn- 
Suevl Mavrh II, IBCfl. Best yet. Stanley 
Atrigg, Diybgrf, Hlfh. 

MKHITOmOUft Pklented tn*etia n leal san- 
Itnry (U** iee cream nuatt khd pint mens- 
urfsi. Royalty. Ti. liolhcr. 3EHB N. Napa 
St,. PhElailelphla, Pa. 

fitTuK:MT Hr roysiliy. sucreaafiillr 
hPAtn ntl-nff yalve devlre inakEnw aurHuno- 
lille-s i lief i proiT. George Itep-fusst. Hoorn 
■11 L l?h North LaSalle .st.. ClUraerj. 

j N1' KN TOILS — Ci'sh In ntL jtjuF Invent inn 
now. Th>n"t delay (he sale any lunger 1 
Hem! for a free ropy of our specla Mi" pre- 
pi a red henhtei. " 'Turn Your Patent Into 
Yliney," toilny T It ronlalnj hcLprul irNr- 
matiiin fur til InLenlvf*. M. 1,. IlLind. 
Mcr. ri.vsdflrd ,Vdvcrt1*inr. ^Fc- 

rlianirp Alagaitine, 200 li, GntnrlO Hi.. CIlU 

rugn, Til, 

MODELS AND HD DEL HUPCI IES~ 
MOnhl> Stenm engitieaTutP" Indleri fuT 
miniature power hftnts. Hunt and bntler 
fltlltiga. New catalog lie. Mndrl Machlna 
Phop. 213 Price Si.. Rahway. N. J. 

IV E lie; chip "idv-Ts. dct lgnl buElil in udeli 
and mapcifnrtEirr l.ngnn, Machine Cn.. 6.1U 
f.aka. f’hlca'o, 111. 

r i’l TTK-GG^trTfT ipitlvtstg for palcni - See 
naces 1-14 anil 111. Ohreni-e A. (I'llrSen, 
Registered Patent Attorney, tVichlnglon 

r r. 

TTIF YTndclmikeG An. ijLu*traie,t mica” 
j.Eflp dew>tgd Ifl pvartpo : i| model iraklnc. 
Pamnle 10c, MudflEfiaker. 122 Liberty St., 
New York- 

EFT Our exnerEem-m he vour' chide! Si r ri- 
el i that are tflodcra ; t-t*nla and -r'rcilpvnenr. 
far economic manfg. FAttems nf *11 Eyiwr; 
msnuifnciuring in all hrHnrhcv. Pa r F- t facMnn 
rimranteed. T’nlted YfacliEntrT Company, Cln- 
cfnnatL U. H. A. 


YVE Mike WOrklhB models for Ihreniora 
fl-Bsl do CTi^tl nlrtltil WOlR and Carry i cotn- 
ph'te stock of brass geiyra ami lEtOdcl sup- 
plies. MchCi for oatH-lou. Thu I'lciCe Model 

VYwrks, Tl ulfy Pam . 

slfli*" Mtiqtl duiugs! ’Send ^3rrne fnr 
11 1 n sin tad villa lug No. 5. A. J. Piahec, 
pioj Etowah Ave. . Rnprl Oat, Ina 


M ANUFACTURtNG 


STRTAL Gou<}a inanulacturer deaLi-ei met- 
Ifarjous at iii-lex tu minufarlurc. Uie ra sl- 
ings, stamping^, chrome aud nickel plallng. 
enauLolIng, color spraying, ass^nhllng and 
hiuehEning. under ant P*vf- Internal Itthil 
selling erganfgatJun. Low one rut lug cn^ts. 
Ntitlan-vidn reputiiclnn fi-r citdUace 1! u 
lift, Mldellebvwn, Canm 

Kt. '1 ) S' i hi 1 1 'A 1 r.i l anut iifTu 1 1 hg Trhhr sFiieiT 
bar, wire or tubing. Models, diet, spodal 
in avtil no ry . ^iwanberg, 5124 IS. Kildare Ate,, 

Clslraffo. 

Hl'lii.’l A LHC1C I ’■ii iri 1 1 1 !■ I c iii,|ni]fji. Liirc. ■ i i ■ - ■■ . 
tools, special machinery, MikIHi made. 
AM fta ludi Titur YVurkt, Ml 7 VV, Washln^tiitL. 

miftifti, in , 

Idtlt' Ciist lunnufacturlnt Urie plant 
cmnplatelj ct|ulpptil fur blanking, drawine, 
atiTnplAg a m| wire forinlng in any HitJkIt. 
Can Hivti sou money cm your product, IJiur 
naurfa will ruhvinre. RnxTffrt Sutaj, prnfl- 
Lifi v. ling 721, New Ilai-en, Conn. 

| S'V ENTiHLrt S"[.:i:Jcl i. hVctiH atjim^iiig. 
luetfit aplnulng special tool a, the. Anderson 
Ac D u,nhi nor, 1M9 E. 37th Aw,, Denver, 
Cflla, 

M(JS"i:ii — [ tl yuiir ’iiup with jut iJi.'Tlgn s. 
55 rent a. Roy ’iVeikel, Mil tun . Pa. 

SPECIAL Michihtty Or parts, dies, tools, 
p-riJil Ssftrtdiitlaa, models:, sri-rinl gcav.s. 
^t«^k gH’ara and mode] snpphi^ Send for 
Catalogue. The Pierce Mudel Worka,. Tlo- 

ley Patt. TB. 

YVIKE Hticklk muffs in ofdpr. Cooley Mfg, 
Co. mb S’. iVesrern A re. . Chloapn 

KTlTfirFSmjHlNH MndHs, die*, stnmp- 

Inga, brass work, one nr lhau*and». CLf- 
rjiiir free. IS nul l "a Aletai HpceinliU-a, Kanae* 

Ci ty. Mft- 

“ li EST TwTtTr fur 41, ATI former l"v j-nld 
for S3, 50 to F5 ouch. Select from the fo|- 
1-Hwipg list of guaranteed hargaFua. All 
lirrind how bonus : YVeodrre ft by Scion. IJnnk 
of T,ftrri- Writing by Crowther, EtlqTrctte 
hy Eicblcr. C" real be Chemistry by Rkssi-n, 
LflwA Tennl* by Til den. also Revolt In the 
hi'rort hy Lawrence, Trader INcn. While 
Hhmlnwx In ^aulh S^eas t»y O'ltrlrn Conn- 
Tjuekncr (The Sea DctIIJ and OuiHne nf 
History by Willa. DallVitlfed at yvtuf dni>f 
r. O li. dimply [>H v poxtman $1 each and 
onstarf'. T'fiiiular Meehan I rs Prcsa, R&am 
3P1 3AB E. nnliirEn r=t., Chicago. 


MACHINERY, TOOLS AND SUPPLIES 


SEBASTIAN Lathe, S 1-19. Bit i Sit. 
1 Urmvn * Sharp-e unlr. ml Ring msehlne. 
f lft1,Bll; No. Hcald grinder, IfSCB.aiF; 
2 L ,r Hendv shaper, 52ofl.n(l; BG 1 1 k t fl 1 Flflelir 
Nthe. (flB.hfl; 34” C^rdesnaar. hand saw, 
(0-1. Cfl; IS’' Fay pemy planer. SHMJ.bO; Cres- 
cent unlivrsal woodworker, tit machines In 
r-ne, (rlflB.OB: Oulncy air coranrcainT. (fll.no; 
111' 1 new ilrtl I prea*. T2 1.1)0. IVrlte fur 
ealalog. Terms Id suit. Clnclnnall 5Ta- 
chlnery ft Funnly Co., 27 Wcat Second St.. 
G liorlnnat l. Ohio, 

BRA S [1 New mnt-iif TiSfcilna"! !4hp. a.c. 
37 ni "it J vhp. univrirsnl m ol nr 1 , T5.9IJ. 32r, 

motor*. ** hj?,. t-f-. "i(t ; 1/2 lip., SI l£. -TO I ^ 
bp', h Sit' *i<f. Givn vertex, 32v, a.c. to llhy. 
no., Silt'll Write finr price* nn loreef 
tnrdors. also generators, CHy EJpr. 

trie, 1TIW Grand Are., Chlfaco, 

1 .7VTH E " Cav| Inn.* eastings far makl hg 
prEndefs. Talbfs and drill pre*ses. All nec- 
flStnry (-cistJtvgi. Htiittrt RroeJpp, Sit, Cav- 
mel. HI- ^ 

V AFA'ARLE KFnkx fir Mar h Inlets. 4 19 

tline-sftvEnjr Ideas nn varEnu* phieon of mr- 
chEne shnn work. ItitFnsely Fracrlea], 207 
4 ti n =tr-n-( Inn*. Jh*t write fn r "Machlnbii* - 

Kinks” nnd p*y pnidman Jl.ub plm postaga 
ivlirn he deliverv tlie hnnk, Popular Me- 

rhanirs Prcjp, lEouiq feDS, 2115 E, Ontario- 
Bt.. 

n! NEW Erin in |Ne vises, FT 1 '' mpaeltv, 

rosular prlre $2 3. IB varh, vnir nrl<c flO OB 
each, while they la it. 511 new Reed Nn- TA 

atnrka and dies., wilt thread up to 11*6" 

pipe, regular price $75. on each, nisr prlno 
jli’itH) t.-H-li, while Ihrv last. Hntwlnlk 
Brnthcrs. Ine,, 67 tVater St.. Now Hiyeti, 

Cni'n, 

TlREp l>vtn;: ,M\ul Hs «r vlrill-eavc. 
Poflln) DTlngs virculfliri, Box 516, Rtatlori 
C. Los Angeles, Calif, 
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POPULAR MECHANICS ADVERTISING SECTION 


START BusJnpfs pomr nwn. p'nal! In- 

vestment t !:■ iu J re-< I , ilnlnj hlrkrl, r-of I ht and 
silver plaHna- ThH work in M.u dema.tid. 
Infer mut in fcee IvliKlrrj Flilats Supply 
Ci , 2S W. SU, rineinnatl. Ohio, 

SlAimmrkV il.irlu-. .trill nrfiaf- mil- 
eia, -hapors. urimkn :irnl moSurj lOnuber 
Mirhkpry l.u., 32P Sbulh Third Hh.. Sf 

Ijiuh, > In, 

SAVE Money — JdWuift air ftftttPrtSKHS, 
constant ppscnlUd haileipy filar iser-. ren.n- 
dl Huts ml, guamnswl lik# nmr. Real value— 
rhiusMMl lift frlnl i;i:j' terms;. If can its*, 
writer fibs Troy, Ohio. 

“ I.I.Fi'TlLJi' ISi'ftHj vlw t.ii/e only S:!3,7Ti 
ninijiilci t, iUk for Hj>wi flfaltan-e Umpire 
I i-.v. t-'iiinjri? !Ht._ Li r 1 v. d n , N, V 
SHOP NnLtf.t fur I'.PMK Get Jffltlf nfi« 

Only a ] Smile] e : I Li I . Coots Ins Ml the 
artMea published tn Cln L Shop Nm*S depart- 
ment :,f Pmiulir Mcbanlri Majukln# durliic 
1 923. Srnd , r d) s r- nl ■= If >"nu Want (Ike ess- 
tire ?f[ r.if fthnfi Notea bfioki en<n>lkt|n| nf 
] ft rpJiiiiirrf Si-fudRip she 1530 jwimhnF nn i 
1 1 nn tiers Ksneii |SKT|ulrdJ/ w# w|R senit 
1 hesn fj (1 li. lit 4 sppe | 1 i-rilQN'PiL price 
r.r SA-TiO Popular M echini r* frexa. Hmm 
wi2. 20 u k‘. tfnr htEm St., Chicago. I LI. 

BLUEPflINTS 

U,lKi; V I III r I'Uri fijisniriril * ; Ni" I- ■- irv 
rlSEhsirnlif ini'l In- 1 rb! t h li- IT “> ■ ei-ln. Prar- 
'Iral -a ml p uni Tue-f 1 vf Spec -Dee Mallei On., 
isnx HU, .7 . 1 1 ii • i ■ a, N. 7" 
iitoST Rad In Bncik l.iHrst rtvDfd ~ ffdt- 
llniL Kadm Theory and OpyrMimt by At. 
T, Loowiia of the Lnemlt Radio College! 1» 
America' * Slandiird Mo TnrMlJiilt. L l 
In' (It vnrl'iu!" ki r r n in Cn! rfr pan merit i 

nnd Icudin if riutiu -cbnOlsL !FPn j i h ( 4 ^: 1 . TlIU 
fltttri flfmbto ktafi Leather hJndlfta. Sent 

I’. £1, It 1 1 : i ■ pustliMn ",d :irnl 'In pin ■ [.- 

• sc when r'iifkn^i' l> del Dried ■ 7 ■■ m <- i 1 ^ t- 
('Kflnirs rrfsf, R()tMw sin. 2fm t:, [.JntdrttK 

Ch kjkg p. _ 

ISTGITI OH Wflll SerprflTlfirt in a tiluilalb 
neir hiwiK eoterinc nit the mnrleni meth: >3a 
of irlisllc wall EreaemenfH. Fraotlcal ivork- 
iciK InilTudloni for ti-xth Eitaln und dfrorn- 
tive fin h hen nre pkm, t T >1 Dairop, IIUie* 

[rjletl. IteJEvefei! Lji vaur dnnr C. 0. i>. 

SlriLjbli' tifll’ [Kis-tliLftn ?' npi] [nj-ir.a^e. Ffi]>' 
Lilitr Meffnmicj l i, |fL k SM, IIU'IEH Hlt|. 2 IHS K r 
(tiitarlib SI , ChikflPhi., 

S t. , Phi ra nu. 


EMOiNES. MOTORS flNP DYNflWQS 


t’Si;3> \ io telritn, -h E r enmT»resi c '>ra, 

hiilTern, if t Ini f its. Iti'rwdlt Snivel 1 ] ne™. 
snipped ph trial and easy terns?- If yoo 
need ifi'id guaranteed cquJ ttnient. Welle |i> 
day. Dm M-707, Trqr. Ohio- 
TIM K Cmnn n In u np I v- 1 n ■■ r-T n^Lentp'! Seb 
t*n ■! i' - I’ll ahd n^rence 1 A, O'ISrim, 

Ttcii.i'!ertfJ Futent Alt»rnc,sr P WnshlHCton, 

P r f - 

i M t5L I 'HESSfVfi S. Twin rjrlfiTder. far HinBlI 
tin* sIh;|I 4. Dura 5-prnyinpf, J, True ki niri A 
H'*rix. Tnr,, 31 n -31 2 Mni'iOlti Ai'fc, I'ShtSs- 
St|S('_ 1 tkli. 

JiTit'fmiS ClnnifilHe ti'H.n ehurk imit 
prii-der atLachnentR, Guaranteed ff- 

hui 1 1 5. Ninuhcr limited, Box ‘t, I’ounciL 

BtnfTs. 1'ivva, 

FOB Sh tr ; One-sitlh "a hd mte -fe-urth UtiT 
eleriTle mp1isr», nn rs'i’le LIP vull n.e.. 
slljjhtly u-i' 1. One- sixth h|i.. ; niie- 

fiurlh lip., fH. IMS i"u?h t llh ordcT. ClhafleH 
Hr:i'-rli. Ine,, l'l" 1*T Illinois St , Chinn bo. 

""’■i llm'isK" i l iiTYiiii jv.ii - iLiii.mnr- 

inis inoturt In£n uf Hfr (O.CHJ. One- 

HiJrd hiFMi. pin. rid; W l«.iir.<* !S4 “ *!• speed 
Sid. ' pi. Other hangmen. ELeritlcal Smr- 
Plui Omnpany. Dcpl. |2. 19H Chieago A?t, 
l’hka.cu. 

ELI'I'fhltl Me7tor wlndinj; mndel- mpi 
ln?irtii Mon*. G nines Bios.h G line >elEJB r 

TUX. 

STTJmT Kniflnca— 0 ne"'h. -p. "ifls.itD; 

3ai»i Ch amtii Mt. mhb uht, Ala. 
|L\|'li.i s ■ t i ■ n .jji.l n" |'.: l | r ni on. 'dealers” 

Batranieii,. ■ iiri, l i inn nl ftr<- md il('.:i ifrit^r ' v <: U 

will find tlr:Llie r j Radio OvrlnpciRn coTeeln-? 
I.7IH5 siihjtvrs arranged cxi.wluiiy fi.i j- vnn r 
u « e. 3 HH page?. 1 , 0 ins ll|n^rjiHpna r Afoat 
eiHStprehe'iisrt’B riidl* refiTeneE l»m I. puliliehnl 
rii‘lisere.1 tr ynsir Jnnr 1' O. tl Ktmnly 
P-ir 1 -. -i non fp nnri porlajre PnEiijiitr 

I "t-i: = ■ . IP^uei IH1, liW) th Onlarl:i 
St... t'hlnte* 


WELOJNG AND SOLDERING 

START In hifihly neuflruSle nn n i 
hus I FEifs^i. pen i‘l l in 1 1‘. nu eypcnH* Ouf nnn- 
ptitnr, ■nr' 1 ivrl'ltf xinfix ni :n rond In din-. 
fL'ss. KB»y monthly terms tlher.il It lut mi 
mnnflv hack uriminintei'. Write leday. Hoi 
M-VH, 'Inis’. Ohio. 


WEI,T>lXa RnrlTE'ipcHa Tin) titHt. 

cmnpJrtcly rmbccl ] l+: :■ i edition nf this 

FatSunta lMH»k rNidalrw eker 1 - kfluwh farl rfi- 
Sf ;iril Si .- j 1 - 1 1 : 1 y Kind of lYeldtiiK. Ciller? Hili'?L 
up- to- duii 1 ! iiihjeT-ci a.-* alrcruft n tlillag. A a J 
tm ifex L|1 u sf rated. Klrxihly haund. Sent 
i’. 0 If. Fay p strisitn pr|re r> :ind pi mtl 
aiuount of pQit are upon delivery Fnnular 
Mrrhinltii Prest. Room 200 E. On- 

larln Sl.. Chlnin, lit- 


BENUINt MACHINES 

Tllf ; F un nil lio-^sfeiJ "WnfprWftti” 
Universal Iron BtQdet Is [ha 1 0 ■= L wunj In 
heudlni in:iflHne«. Rfcvd 1 rnrt^l, enliJ or 
hot. S m n irii-h* i 1 <!rii'j. im l>|d Fhipe iei- 

rludiriFf l-S v ft' R * atM AutQTOQbP« ^prinp; 
KV, ck, Bend* bp t™ 1 " ban tir pipe 

n-uld. TlkurgiprR fb itse by nil cSa^sas of 
trade, fenm thp goniUmt ahnapf tu the taeceal 
r.| iln.iy »y.>n-hiB, IVtlle for elruular and 
prlnex. llfisKfehl Mfs. Co.. Winona, Minn. 

SUHV EYING INSTRUMENTS 


HA RGAIN'S — Rebuilt Iranslls ujhI level s, 
ill takes and Ivpcf, AhsidHt t' e^n l<f irih»n 
iru h raiuasdl Cash of ttb 1 pay Un* fits Dim'l 

del is Y. Write i<n|»y fnr ikitflpllse ti-.6 

’ll- 1 J, (Vurrm-Kiiliilil Co. f Maker’ uf 

"Fu-r|1nif" Tfiiii’lc- am! Levi’U't. 13H X 
12111 nt., Phil H. lei pi 1*, P*. 

lilNK? 1 For snarhlnlsts. ITS dlinirirta 
For meehan ie. imit'hfn1<i nr (lie man '.vim 
tlnkefii at Rnme. itlustntlnny, Send 

no irumtjr. Ju*t wtlfe * ;*■»■.[ a I ask! mt fur 

' J SifiLi']:lni?;t> IvlitKs, " When pnxlriiurt h^tid? 
yvnL Ipui.Ic i mi tiurtage and ptle* <if hunk, 
f l.Sfr. Pepulur Mt-i ftimlv • IV;«, Rflflin Slfl. 
2nu E. Om.irPi Ht.. Chieajo. LH, 


FARMS AND FARM LANDS 


LAND Open I ns— The Great Nmilu-rn Rull- 
wny Keren nn n e riculil ut n t empire In Mlooc- 
j ta. Noithi Dakofi. Mnnlana. Idaho, Wfi-ih- 
imtlnil and Orcifrm, These Ktnte- n bound In 
nppnrtunltlea fnr a mall Tanner: or larue op- 
eeavrfl tn rent nr niitrhHfie ■ fanti at lowest 
price' ond bent term i of ru^ny years. Every 
Mnd uf fanning itraln. Ilve„[nck, daErylns- 
frijll. Inudtrr: Fatff# qcrcbee nr «m4U suh- 
urPjit ( rails, rich eimiver nr hi Kb ttiY-ihictak 
IrrlKitleil land. Wrltt* fur Fr*** Zist «r 
Plenty Injnli wills ildlillkl Lkfnllnnrlnn LrW 
li.iriH'ieckerx" rates. E. Leedv, Itspt- #!if. 
St, Paul. Minn. 

'fl'.Yll fill nmi»h free pravn-d. ftuljisr- 
ban Orchatils Co.. Bilail 5.1 Lsi. 

t)F,All!iS— ;bi Vf'iY-i. [Hiultb STTn T. PiH). 
k.l mwnlldj'- FI stiifiK. hunllnff trap pinn. 

I'lltfe ba rtf-a Ip i tluhliBrl 2I ,; Griysinan 

BldA'* —itjuiw # City, Kim, 

1 ' 1 1 1 < ' K EN Ft n r. ' in"!'' ! ijri(l;T. — A i unit 1 1 1 r i; is 
ar-rys, i’I-^v tu T^ioIph , ¥ I dawn, $4 a 

week. Send fur description. Bey 374, 
Tn n ipa. . P I ;t 

H I v V "s a F.-l li: ~5il Mlruk-viM llih.rl y 
Moist nsiHii rd^ihn. W.^hlniiPisi or SJ-rtK^b. 
Prop [myrnent nr easy lems=. Fra# liters- 

lure; mention Mate. Tl, \v 1I-. i-riv, lilt 

Xwl hapi Faelfk : Hi I ki .i Si Paul, Minn, 

I "I Fit I I V tv ’. I .-j . I;, '■■■.■ Ill .;mv> v I • i IV 

Kivafimiccr, Mjunthly paymotit*. Pecan 

Acr os, R bula 4- lino Finn , Tei. 

PdsnayknnEi farms nrurTlifF 
n-delplsia. Write Tihr huTIcUn tjlTlng prive' 
diffi flnd ilesCrfptlQitt. IVUsnn C?enrtrc, 
OuajtertnsL'it, Pa, 

MONEY Made In “SfieTk PrtiYlaie'S IU 
rjnwn nn™ and ea-y tcrrrt^. buys Inn-J rm^r 
uinrkeli, Juki", nt reams, W"rt(e today Swl- 
Itart A- Co., P-flQl. 32 N. Stst* Si. Bldg.. 
Chleaifir, III 

ni.hl'Cl-; |,.j" - .n ymjT fama iLin I |n- 
iireapf- tisroinr, One farm nr writc-s be wouiii 
not- s^irt *.*. Jib the informal bin r r 3 100 if 
It co lib] not bp duplicated. Send indHy fnr 
oar vnhtahle ' ' Fs Irufr* r Hindboolf' and 
m t reaily n> nul sum* of iha S-»i 1 p metical 
Ideal Into opera tl n foe fw own benefit, 
Fay p r^t man only 94 ot-nti plin pn?1sen 
when ilcllvcrfd. Pop ni nr Mechanics i'Sxi: 

Ft Mora M'S. 200 E. QnUrlS a... Chicjaa, 
BELL Your property quicitjy for Clih, Bo 
piatliT why to h'sCiUcd. Don't, pay bin 
mlsaJun. I J a rt I csiJ A r h free. Rt-aE Estate 

Sales man Pa.. Desk it, Lincoln- Nehv. 

H.S 23.00 PROFl T Prtuq t tirt^noTTn 
■ bi> ^rtir fj Ct'cEl Sheppard tells you Tils 
lUsSstmtli 3bd propilihle eioerl enee.is Ip raB- 
Ina rhlekfim from the start until jn the «1*th 
year hi- took th.- □Imti- pel pr dt. He wiild 
have elnifly pa Ed $1P0 fnr thi* Informal 1 nn 
rkiring the fli t yeara. “und for 'vi.ih. 
Price nnly tl. Pity pni»,tmn!n when deTIvered, 
nr. if triii«frle TT. s. . rirpll wticra orderlnir, 
Parsrlar Merhanirs I’rm, Rnnru Rll- 23^) I 
!■:. Ontario at., ChlcaEO. 


OOGa AND PEPS 

aYiT'A nri-MS Pawy rlshrd for plea Jure 
and pax tun#. Uaier plant m, tit. Calaloa 
free, German Aquarium, 3bS3 K. Rich* 
sncin d. Gb icaan- 

ST. Lt KRNA R DS t Rjru. betuliful Ihor- 
irtij'tilsrfal pupplM. PPcrtiM iuhinJlted, dc- 
liicry -luaramci-d. Helvetia KennnJi. ]Jit-L J 
MoK-imn* Am, MwitHWl. Quo. 

^ 'JM*LKN' ft'l D ileokrn tj-mIL, iluth, pbeas’ffht 
‘lijfc S. Th r m|hbrrd Kin i-tb AtLjntle, Iowa, 

W'HI'LTj I.’pJIJcI ami olnar l- : il Fra. 3'teaiT 
tFful and uteftil. Dept. P, tihomuot Ken- 
ueli, Mont j cell o. Icw i, 

FOR Salt 1 . Minks, kuuTrttla. rat'euans, 
h'fiyiy, muskrat^. kHaatiiB, TrtbhltiS. 
shunfcss. -vm4 1" imps, opo.-,suina, |l, TlDPOSSn, 
V'lLli'd ou ia. M |nn, 

f)06 T.nvrri — I?very - fafL reKordlnq rverk 
phii -0 of dn^ traLr,lnn £alt h reeds) ItiehifF 
I ci : - psjmlmlcisjf, obedteiw*, Eiiardlnc, <wl Pi- 
rn in.?, rc-cijy werk. hualinn, henlln* dork's, 
Ls'.ichlftp irie-ks. Andlnir East artlete?, rao- 
Eijh, ^^ , ar cTiiiT. police dosr-a. aled docs, etc., 
will Fk' found In "Trninlmr the Dsf, " hy 
Will Jtl4v Pr|r# paly fl.rST), Pay post- 
il i,i n wilien del (toted nr, if Out si do U. 
rem(: m Iwei "f ileriftS', Popular -McchnnFcs 
Ptris. Hnutn 30fl, SftU B Ontario Bt,, CFd- 

RABBITS 

Si.-'iki'ii vk ARIjY S|,ijri- I In 1 1 - m Ik I n K ■ I n 

ra libit s. Market jjuoranteofL Start hm.dl, 
utm fust. Wo help you, AnicrJiVaP Ruh- 
liRflcs. ITrthnny, Jtw. 

rmRKD TUbiriLT T'T proflL InuNt'nso 'le- 
mini l.arcp fatilbS Idc. Ransom Fur 
Farma, flfljiw). Qhhy, 

HIGH Grade rJiim-n J| 1 :i^ ,u Vlglit prlnn- 
Otmt CWt mt, Wlndma, Mibn 

it aTsR Fb P rahEItj] TV* buy ill you 
™bo. Wend (Or for cataRig. e.:nrstr^H r eto. 
G ihlenrad Fur Fa Dus, Uncom, Xelsr. IJi-pr 

MAR K nic bfotln With ChilcbiTln. rub- 
Idtx Real manef maker? Write fer farts. 
"■"'2 slorimcl’a Itaisih iii.-nyff- Culo. 


MUSK RATI 

MAKE M -nry 1 1 : v i inuskrut fur — ftal-p 
inuxkmts in ■! rv land urns nr twtchri- (!rt 
Uu flCtt 4t r.S Conrad's Ra rtch. Denver. Coin 
HtTfiICR.lT Fs rm tot— The ibitrit book 
on msb of the area mst opjmrtiiniti#! todey, 
Telia nf tho oRtmrt unity lei Eld? kuilitn 
nnd hosr My tin everyth llik in ornovi’llnn uSib 
the nislug and pturKeiibS or mujkrtls. Pay 
[wtinan only £2 Itfi end pOKtafe when ilelP- 
cfeii nr. nuielde U. S. , frmEt when order - 
i?i!c. Popular Mechanic* [‘resa, Etop:n S*)?,. 
Jlld F. Ootarin St . Chkain 


WANTED — MISCELLANEOUS 

[ A J I. vpLir i LL.-C-a.fiLi' .i. Jon-i-Sri, p. 1 1 .1- 

crowns and 1)Tldls«?, walrhea, iLiamosul-, 
-llM.*r. [ilailbam. Money rrnmptly usatlexi. 
(Jntah ntumed if olTor refined. Cnitod 
Oteros Bsiadtlinr Wwrlka tTho ULd Bell ablet, 
Derr, fl. ChLrasn. 

FlRN'iTrRK F'iuhhlruf. ileNsrefllmn qru! 
tmteliihi'. Valuable new bank, the first l is 
Ets Held, contain? pTactLeal fml ruction <iji 
d .fr.k tills wnk and a ho treat? on miterlnta, 
M'i>h and prncense* FD3 smires and 315 111 ni- 
tration t. Dtu verm! (« ynur dmi-r C, O 1L 
Fay pn?Hnim asul fiEsnlauo. M.iwuhr Mo- 
r-hantci F'reaa. Ror.in ftillj 2lfiJ to. Onturli? 
St.. CbkftRa. 


FOR SALE— MISCELLANEOUS 

ADDltKrtWlHHLAPIIS, Letter fTiTers. 1 
riniltJrtaphs. envoi up* -tnler- duplLcators, 
lcsx r h;:j n half prirc. OuamtilcCd, Frulli 
OciL . Suite Mi», 10(1 ft, LaSaite Hi.. Cbinasm 

WATrllMAtiRWii nthe r.ir * at I 
hxirnaiis. if Taeeermann, 5S],i EaytuJl At#., 
fit. Lo u] a. Me 

FLYING SLmnUllmi — Jb?t out. Hera ja 
a rcmarkMhIp non-tt'chnlvst] hook for be- 
e f Uncrfi. ipro-nrvi |re nr advanced atudesiti 
Ihat ti'achi!-* ih in Cfislly (tmlciil-Kid man- 
nrf -ill von van ht«3 in know to master the 
aft 'if fiyinr. WlLI m;ivc you rrtany dot! an 
when yi'U lcirn lo tiy. l-uy brratmnn only 
£3. and pasta e* when bnok Is delivered at 
your door P. fi. D. Papular Mechanics Press. 
Rr. a m 302. 2 00 F. Ontario St,, Chfcafo. 

WOOD Turnluir nn Ihe In tho. Roth in- 
tnmtliti and fascinating. Send far A copy 
■ if Tit 1 1 t<m A- Wn-hler? i’ nurse In wood tnrn^ 
inif. tt i?1 v* - I’- ni quickly a ffenplde rasderv 
Pl IhE i rmniiiil aft IMU rinKf? t'lnth. 1 fi 
sdntei. Sent i"' O D Pay p.:i?Fmab nrl'N 1 
£1 and pmnll araniinl Tii'Siane u riots dr- 
iFverV PrtmilaT yterhnnic# F^resx. ft' Him Sfi j :, 
aofi to. Onferto si . chleaw, Ul 
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PERSONAL 

hHJT v iTvnlt'T, L-T.I-i'M Kl',<Ml]llli 

Price 51.00. James Early. 27 Q5 Plerr-n 

St., Sioux Pity. Rwa. 

lllisT - ' TT I Hj s| i if> n J Li J a i L 1 1 . 1 Ct' . iLrUiiijj. LlIL- 
Ing haLr, o.re mz-hIsi-, MaLl^d -Si. CD. Jubn 

POElElUi. ^Viilni.>h . I n<l. 

‘ TOBACCO Jl'iITTi | mciHHBO OOf Sa pay. 
MO, OOO u.’L'il Sujierba Ed In e] p ffUrjji Cltf* rcL Lc ; . 
cigar*. chewing. ripe, snuir. Treatment -=c-nt 
i 'll trial. I'liHis 5-2.00 I if siicc-o&sJuL. Supcrba 
I’ol. LSI, Baltimore. >1(1. 

' ~][ANlJWHITLNry 3i. i L‘ni I"- charncUr — 
own or frknd's writing with two dimes fur 
helpful REialydij of -unu i iiiR Lisle. Frntusla 
PEHhtSC. BH4.1 W. Mut^Uml Ave, St. l a J!Ub 
JtllncL 

tv HAT'S Vuur f u L bre T llyvoTiil v.-imstuff 
(irr nrmtily. In; |wtpii3.ir A p!?.:j«inK pcf- 
:,iin.i I31y pJm-umlPB friendship :• n I tm«iuCS4 

I'nHifUHrs rree, icusiinfsi Sterile^ 

B(ir 202!. WlM Palm Reach, Pit. 

lYt’IIINt: l)-jnilT[jfr la fjaiThl with inl- 
erescopk para -rites that IKe and thrive cm. 
your scalp. Mikes baldnrfij -urc a?: death. 
Lciim Murid"* best remertv, Fi imuj lutes hslf 
gfuwtrt- (.■mats njily ri*w cents Informal I ■■n 
(Ijjjy. Mulled fof SI, IL pus ter {ItsfluftJ-, 
1143 W. jt!>rtd ftL, Chleagp, 111. 

BATTERY Stlrtn-How tq ran. Most tnm- 
picle imd lu then it at be Informs titm aver 

fiiiisdb'-d on tools ru'-i".Scd, ilntp ciuipmeni, 
charging methods. opening butteries-, wart 
on plain, jura, cnac, etc. Covers auto, 
radio and farm Ilpiit frijr batteries. Send 
for oJc 5M- pup '.’ bulk ami py. postman tSAG 
pliH ihista^fi when he deliver * 1 prime. if 
outside 1’. R. mult wln'ii ordering Pop- 
ular Mechanics PrtESj Bednl Mi, 2LHJ J£. 
Ontarta St. , Chica-gO. 

BEG AIN fieilfh. Siren kIIi wMli new min- 
eral food ISrdurai hOHder HiiTLliiinlnu |Ih> 
drws. Aluicth's Hipplj. $A-(Uy A Rents 
wanted. Mineral Mhnmyries, ltiso tanco 
lUdj.j Sioux City, Iowa, 

BUILT-IN Furniture adds comSBeowT 
comfort and beamy to- your home at «iy 
low ™*[ t Any ha mly man cart lnUld a K-eat 
variclf tif this space-*! Vine furniture fraia 
i hi' euNlly-fwtlowcd Iridru-tSon- lit oitr re- 
markably boot, the only one on thu subject, 
Delivered to your door C. O- D. Hbm>5y 

S ay [Holman S2.M and swtr r :L j; e. Popular 

techaitlfs PreES-j. Rod in JJ-OI, 2U0 E. Lint arid 
Rt., ChlcaiEO. 


SOI Pit ACT I CAL Ways to Reduce Farm 
Labor imd hUK'im- jmd inrretisO lttcnn>p, One 
fanner drills! be Wniild nut |.:art with thla 
Snforiuatiriii for ilOO. if he could nut dnpli- 
cato U. Nnihinrt enwrl mental. These idra.a 
h;ive a L I bctll put to teat arid proven practlraj. 
Send today fur a copy of ntcr [Isn-rltHwh fnr 
I ’;l mi ■■ rs nrid get ready to hue ttnv-c ideap Into 
orn-rai inn for yOUr nwn bimrllt. I'jiy ixtsEiruirt 
nnjy cents and the ttfm&go when ho hands 
you the packactu. Popular Mwhj nir? l h rcEs h 
Itfinm SOI , SOP E. (Inlarlo Wt,, Chlrayir 

lEEPHtGBRATTVG Usrhlirie. homemade, 
Tn«xn*n*Jvc In tmllil f S 1 1 1 ‘ - heitrr *on-|re 

than Ice, Thu am| .'I2S or net nmrttcal a ri I - 
ClOf In niir hanbe "II mi- A]vcSr;iSblv^. ' ,Ispi 
ask for lid.^ ami '■Hsutribni It for Women." 
ronlalnlnc 321 inhlaldc h -usthrilil helps an-) 
P^y- pDElineti 08 oent« and pustase fi-.r the 
(>.th i i ■ kv. r i pillar Mcchimios l J re*s, 
sn 1 ^ '*m E. Qfi t or I a St. r Chics «<n. X IL 

FREE! HrrtiftlPt almanan. tlvcr hflo herh 
medkino rcifipes for h mm ipc. Write for 
ikiajly, RursnLcs, 1-15 W^st 112th J^t., 
Ch traao. 

AlsVfCE, Etifnr’natlnis Sic roltt up. Ei- 
prrlejscti. Ref. Fred Klutz. Rcflidjni; < Pa, 

A V 1 AT I ON— Ev ery person serl ousiy ] n - 
IcitsleiJ in this aitbjcct >hiHild caakt- roll 
U'iu of Hie ciptKirt unity h> iearn aeifHtvnapilfs 
uifh ,V I L'xarttier Klpmjn a-s hi? Instructor, 
thrudRh hiji llnieii iuh i*. ik "MiunJltUd 
AiTtidynem icR- " llrrctorvice ttiC suhp-it itaa 
liven rather ^IfTk-ult fi-r the thousancL wild 
steed ft lu.it Klf liiln"s method erm files .= lf tu 
piifftif II. Every pitot, mechartln. srmlenl 
jiveri- tfcl' houk. Pay ihi^i.'muu 5'i.Yi>, 

and few cents pnala^e when tu 1 delivers It. 
tinier fturn l J o.pii!ac Mtrhanlc.i i h hir'. Hoapi 
SuJ. 200 H. diua rio St., rhivaga. 


UtlUCELCANFCUS 


JURHORft Restlvcrcil nt home* fos!? near 
Ti cent* Tier Beiuare foot; ymi cltitrpc 7' cents. 
IVflisble bij-ines^ plating a litup u st s , re- 
Itei'lors, tahlcware, stoves, reMnlshinn innlsl- 
diiLjre, <-tp. Outiits fuml.-hed. lletulls free. 
VVrft» Sprinkle, Plater, 288 , Ma rlo n, Ind_ 
fASU Paid fur butte rifles. Insacti. See 
Sinclair Adven lsgDteni_on_paite !t2. 

TIME Cuuws lit applying fnr patent a. 'See 
Piiitvm l:-4 isl'I t:n, direnve A. O' I Irlen, 
ItoKlstered Patent ALinrnty, Waihlnaton, 
D, LJ, 


VNfATEI R ruridOPlltS caret S2r3. 150 week, 
spans iJiilc, ftipyfuj; vr tr^cliui caruxins f&r 
advert Iscrt. llendrlritaort'a Bybdivatfl, At- 
gyloWls 

JiOJf KOPATHIO And idiiriiemle prepan' 
tlrvns fchI |wvi|uii:1 to a ] | parts of ihv world 
Bn l;jc|- frpr, 1.1. -I ry StpHS, t.'n . SI 17 Rflv- 
ehswodd Ate,, c Ii te*{tfc K sbUllihtil i^rca, 

TELL An army of 3.904,041) lire renders 
D-Zl UdMUE your offer! If j/che have any- 
t fi 3 njf tu sell, buy or exi iiajase, « if yuu 
liaic nrw reaBnnable pmpedtlon. (oil out 
rcadera ali ntmul it 'thei" - ]] ref pond quickly. 
Oar bpukkt J, If«iTr la I’rcans Mure llsi'.iness" 
enmalna aonsa very interest in* . helpfuL facts. 
Write Ir.day fur your cony — tfs free. M- 

T„ Uunti, SlaiiMc^r tTla**|itfit A>h«rtPLng. 
Popular Meehanli-i Magaiisst, 2i?0 E, Ontarlu 
&t . , rh Er-aaa, 1 3 1. 


CASH In ynur act ulfltlry, cqsinnn tips 
contains ry| prixesBTB. rnwf>‘ 1 ijurhc# fl.lik 

«ip:Ci ij va rUKuii. Oomuliett* 31.00. LvnriHrij 
PimitU, IlL 

VLMTPir Repair lelg pnd mnkEnr shdic? hnvv 
In vivart and t^cutt nil kinds nf walehes. 
- f 1 panei hook with (Her 2Qfl UUulTariiins. 
l“:iy i««r mart S3 and pnststtie when be de- 
IhCrv bunk- popular Mei'hnnles Press. Rijum 
801, Sod E, onusio ftt., cfatcttfu, til. 

MEXICAN Manr hnPterg, larlati?, hny>e- 
hlllr iiilielaa; raUltsitaka hubs. Send f utr 
ctnls n ir iltuBtrated JSFt. Tes-Mva Leather 
Co., !-l09 Esriersmt Bldp. , Hfl-uston, Ter. 

AVIATION Book- 1 —Rend f^r avt 21-paeo 
II 1 0*1 rated catiluR, the must complete pu h - 
tisbed. describing thu Jutcsl and beat b^ika 
nf all puhllshech rm every phase i.f riving. 
Unit Tn'C npuri request. Popular Mechanics 
Press, J(.mm 807, 2i>8 E. Ontario f?t., Cbi* 
cago. 

AM AT 10 1 "ft Cartoonists: Fell Jnur work, 
Wcjte HjLilth's Service. PW r IliU H W>nntebec h 
Wish. 

A RIl+LtON Ideas. Tlria I* the title of 
Our remark able catibn; of books along prac- 
tiv-:l lines, Arraipjed ilphafielLaally by tub- 
K'cts fur easy reference. If you have not 
rece | veil k, *-ond for a copy. You will lind 
him tJrrd:i of subjects you rannot esnaily 

I im'':ii a in book si ore; or public libraries 
Merit free upon requesl. Popular Mtchantcj 

I I rov-i! , It' '.Hi ftUT. 2041 E. Ontario Hi.. Chi- 
f-ago. 



Neff Kind of Can Opener! ^ 

"Works Like Magic ” E ‘" 

ients Up To 
Eonr! 


Brings Agents Up 
*8 and *10 In An H o 

I MAGINE having a liul? aut&rnatic niacbine to omui cans! Why, to 
women e very where, Llie very irien is re vn Inti ciliary as well n^ amai- 
iiig! No more luss, mussi or bother. And danEcr absolutely banished I 
No wonder asents who demonstrate tbi-- aHlnui«hinj; inventtori have 
made almost incredible suilUr E, T. Barclay, N, Y., cleaned up 
= “ a day arid a hull, Mn, M. Dritl , Mv%, mrirli- over ^AiK) in n conpte 
cd" months ?pnre time, O, C. Gregg, \\ r ya,. made part time profits of $2f> 
n 3 hours. And why not? 

The 44 Million-Dollar” Can Opener 

The wonder-working little xnarliir^ KoMh tlie ciin for you so you don't need 
to touch It Then rtpEciri the c:in tjidekiy nrnuud. Next, tlic Utl pot)i up -h> you 
can take hold of it. Entire top i^l out -siicfc. em-rotb and clean tlpcns 
round, fwjitanf, and oval can-5 Approved by trood I Ion X!' ki-rpin e. [nsL lrU.nrB.ti- 
fur five loll yferrs. tf ynur jirwwnt Eneome Is Ivss than Sb(j a week writ* 
quick for details of T(irri0qry Reservation h Salta Outfit, and FREE Test Offer. 

CENTRAL STATES MANUFACTURING CO. 


Dcpt» H-JOJ. 


4500 Mary Avc,, 


ST. LOUIS, MlSSOUfill 


Central States Mlg. Co., Dipt. H-703 a 
4SOD Mary Ave., St. Louis, Mli. 

Rq*b ypur FREE TEST OFFER, 

Name , ,....., ., , . 

Address, 






T own 

O Chei’k litre- tf inttrerted tmiy tit -ont itt jeitr bwme. 


.State. . 


NO MORE 
DANGER 


Every wounnn knows 
Ikiw rjafiK! i- us tin i »]<!- 
style c^ii fipertcr i-. \1- 
nu>St daily t tip new- 1 - 
palters L- It ut blood- 
poison , ,s trlputations, 
eye ii deal 1 1 . f hat sk'iHy- 
times fallow tlii' very 
tidiest "can npetU-r 
scratc ties. ,H N < i w ii I ] 

danger i-: bariislied for- 
ever. Nn wonder pcii 
many buy on sight! 
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sunny 


^B^^^ratNATIONAL \\ 
In the Heart of LOS ANGELES • • • Vi 

The mo£ fastirtacing Qtf in the world and the world's \ 
(ivTcic growing dr)' LOS ANGELES, die center of V 
America's most rapid electrical development is the ideal dry | 
m which to live and prepare for success i fl ELECTRIQTY! \ 

Become a GRADUATE ELECTRICIAN! 

National is an approved trade school where m she to nine _ 
mtmrhs you. became fully qualified as 3 piaAical . competent 
electrician. r . prepared to tike your place in the important in- 
dustry where employment awaits graduates of this institution. 

Study in this Approved "SCHOOL OF SHOPS” 

A staff of competent instructors train you thoroughly in all 
branches of elcoridry. You secure practical experience by 
actually working upon thousands of dollars worth of mod- 
cm etcdtftcal imdiincry and equipment* the most com- 
pletely equipped trade school in America. 

A Steady, Profitable PROFESSION * * ■ 

The great electrical field offers ever increasing opporrunines 
for trained men. Miltions of dollars are being spent each year 
for eleftrical dev r elopments...th.ousands of properly schooled 
elcftricians are icquired to keep pace with die growth of 
this gigantic industry. jj 

A 25 Year Old SchooL-22,000 GRADUATES! ■/ 

Nadonal is a million dollir inOdtutlorL right in the hcjjl 
of beautiful Los Angeles* No age limit. ..no previous 
experience necessary .^start any rime of she year. Guar- Mg 
anteed unlimited employment service to graduates and gf 
to students wishing to earn expenses while learning^ 


NATIONAL ELIlCTWCM, 501001 
Pept. S4$, 

Lr.-I Antfy 3 OR,. Lali£Uv r i:ii^ 

Sci:i ate vaur bi£ firr jlkifcamd catalog of Elcc- 

tiK'il Ofiptfl’tu.rjiSiEi iboving bow I cm. leant ouicfcl) r 


Send for 
v this 

^ FREE 
il BOOK* 


ATIONAL ELECTRICAL SCHOOL 



34 Lesson 

Drawing Course $ 

The biggest value yon ever saw 
advertised anywhere 

Haven't y lmj often mshed thut you couki draw curtoou^. 
Illustrate some Idea, SJhjICL atone pretty Jura, etc . I 
You can do till of IIn-hu tiilu^a. One of Amerlciik't 
nioBt famous t'nrU'HjuLata and iJlumrAtars ha* du* 
veinix*! a ttreat. sjicl[>i ^ system fur success in all 
branches of CouiiJiercUi-l Art, I'Ll a hi -icm bus 
revolutionized ili-e entire theory ut drawing. It 
tueatid that dr&wlMR Clin be «BCaay for you as 
, . . — * wrlLlnn **“ much si mylar tlum IfcwfUlPU 

fj/ phorth^ud, bmiktbimLbg ur typewriting:. 

* * W 0 are n ow pUdilK u» la orlRlna I ayefem 

lor tearalns Draw ing, Art «ruj CarLaoirtnK, 
conalBllm; of .11 Lesgocis v, It'll over fitXl UluattsUonB, 
iv ! 1 1 1 i.u reach ol every one. IE you will dev ole a fetv 
hours each week it* the Course WL‘ ABSOLUTELY 
PGUAKANTKH triAt you will learn to draw ami 
draw well before yon have hall finished the Course. 
[[ we Tail Co nuil;e thin claim good, we will refund 
every cent |Miitl LIB. By cEliuLliatinfc a Luxe oClkrc 
force lor answering correspondence, eape naive cat 
Jilotts, etc-, we are enabled to make a mice of 12,94, 
the cheapr-sE price ever known lor a h&h-krnn'lc 
hotne study ceutse. Dram to draw* It a btff awet, 
uu mutter what Add you are Lu. 

Send No Money 

Just order the courae 
a u a on arrival cp Ofl 
i pay postman 

plus a few cents postufte, i my meat In full 
Cor UieemlJ-L- Cnnnt: mjd linin' dm Outfit. 

If nut entirely Battlarterf. rrlurn within llva 
days And WC will It cfUnd Money. Addresal 

LtbEneft SCHOOLS DHAWlNQ. Ds;'. HlS-L, C h*tt*rt*i>zn, T*n«. 

Orders from oyuldo the L r .S. a. are payable *3.2« csluj wom order. 


If th* (hjiut***.! 

w* wilt irvcPad* * 
dTTwirV* <iyv 4 l. 

of mi liHit'l DflM, 

trtlfir#, rriMri, \h« pb 

tn-k*. *l*., B-rufclftif n*u 
t* mi k wiUi«iu( my 

•'idiOonil L*ont_ 



Complete Home Study Gour» 

Whll !tn DflT?!**# flf *tl-nJ4miH>i,r fyiT 

IrM pruJJtpl rw, W»l<ni tH^4rk 

Scurvy Eavipmvnt. 

WRITE FOR FREE BOOKLET 

CALIF. OPERATORS SCHOOL 

105 ff.Ro W*« Avi h Lot Angetes,C«i. 



very 
low 

brat 

money 'inabfr fur 
i di-aler. tinly rt 
fsin.-Jl a moil nr. at capLlal 
reijuiretl. rite En 

LACO OIL BURNER CO* 

U St* 1 Gri« wold , 1 a*, U*S. A. 


Learn Watch work* Jewelry work 
and Ene ravine A fine trade commanding 

6 a good sal ary . Sfld yo Hr serv 

always in. demand. Addre^d Horological, Oept, H, Bradky 
InstUuiTe, PEORIA. ILLINOIS, lor uur latest caLaJoa- 



fCtfNTAIN FIM 



Jp" 100f5 Protect! oei— Ho injury 

' Amsilni Invenlbn. IlisSHiC, ©hapeartfl 
A ppcamnee u/si PountAln i v u— o UT— I Uhuii 
tear gas* A 5aTu. efiTeetlvefnih-sTltuteforduh- 
[fertmg ■flrenrma. JuiHt point It— rElcii<«3 safety 
liLJfdi-f'ir'd— projwf wchmif vi hllivdltw 5'TAft GAS. Irt- 
>Tajitly Siopv. Stun? «nd |nuiucnat« ibe null 
vIctouT Msn or Sc«vt* jVo mij-iT:.Tiu»ht tujvrif. Lnnu- 
r.iila, r.'..riji-^. I'hi-iri Jl-jii 1 l>n.r l*Ji* nkjt Ijiad bullets. 
NftKoa-l |iv gtor**. liar.ka, Tli*iil 
tu |j tm 

lector fop &S*:it£irJs 




tjv*. IIqemb every whero, 
N* Hk.ll _ri-:i ;ij. r - , --:l . Ideal pre^ 
men. tM ter en^uirb ■ 



m net to effect BHer. Uses mhu T*ar Shells b* 

OtflelAl PolPf* EquipiTVCrtt. l J r«-ri»k<n built. Hat a To,. 

ABFMTR" Her* is Ih* ONt RIG SELLIRC veneafion 
r* OCn , ®'Of th* T«ir. SbL**~ w W fy oAla . 

Hr '’'De- -vrtjo iwi tL want* on*. Effri up ta $.£S.0O_ deity. HtihFfl. Ml 
1 dcnMHU.tratinn that rolb in liiti Bnllrl, WHl*T-ad*y for deVail* 

Bit and 


uriiiB 

«r HDd «nlr 11.91 I 4 r S*rttp 4 « P*fi-«un. . . 
Pomanitnti«ni Outfit (/fntdi'i miue *iPtS*nt C. O. D, 


Eitra Ammunition 


LACHRY ITC CO., P. O, Doe 1713-C20* CHICASO, ILL,, U,S. A* 
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WeVc got money ahead now — 


1^' 


Ay ear ago 


we had almost given up hope 
of getting anywnere. 


Hem our secret 

A year ago p)i Mary and. 1 had to show 
for u month's hal'd work were a. lot ' ff hills 
inn ■ keel jualtJ and quite a numbi-i Ml uver 
unpaid. Did I worry? All kinds of 
thoughts haunted me. 

wiiai would happen if t should yet 
sick? Suppose 1 lost my job- -thorp 
wasn't any money in the bank Lo tide me 
aver until I found another, And this 
fc»ad h<*pn going on for 3 'ears. Perhaps 
you think I didn't try hard enough, 
Relieve mu?, J did. I had a number of 
different jobs with different com pa me?. 
It was always the same story. If I stuck 
around fifteen., twenty years or longer, I 
might be making 55,00(1 or maybe S+.tWMt 
a year by the time I was fifty- — but I 
wasn't even a are of that. 

I Asked \lyself 

"How dors a man so about making 
good money anywaj? Where are the 
jobs? How- you g<T them?” Mary 
and E talked the question over lifin? aur| 
again. “What was the secret? Why 
iva* it that so many wood men worked all 
t]u-;f Uvea and had very HilIl- to sSiow 
for it while others with no more Ilian 
average ability made a ]ol of money 
qyickly?" 

An ad which E saw in a ntasaiihc 
caugLst my attention because it fict-med 
to anawer Liu: questions which wqtv ill 
my mind, ft read Someth ins like this: 
J ' Radio's amazing growth is ope nine 
hundreds of $50, SW, S75 and $lfKf a 
week jobs every ycai. Mam W’JlO get 

into Radio now will be the 17,500, 
S10,fM>0 and $15,000 a year tneft of the 
future. 1 " 

I Was Skef'ftca! 

Mv hopr-^ of finding something good 
had been blasted so many times in Hie 
past that I dpabted this statement. E 
paid lo Mary, "li this is true why isn't 
everybody trying to gel into the Radio 
field?' 3 The only answer she could give 


hie was that perhaps mo?t other people 
Were skeptical a Leu — and didn't take the 
trouble lu find out ii that statement was 
true, 

(V'i- talked it over and decided to send 
in the coupon fur complete ill formation. 
The onh r L - k we look was the investment 
of a two cent sunup. Ttn?y save me the 
pri v r jlc(je of deciding our way or another 
aftet l rood their literature. 

I Found Out the 'Truth 

The FREE book they Sent cur proved 
beyond a doubt that 1 Had been on the 
wrong track, t had overlooked one great 

Fundamental fact — that success comes 
easivj and quicker irt industries that arc 
growing fast — ‘that big growth brings 
with it many big opport unities, I read 
ItlliTH in tlml book from fellows five to 
ten years younger than myself who were 
making three times as much money a? I 
O'er made after training only sis months 
lo one year fur their jobs. 1 wrote to 
SOme of those fellows- -I wanted Lo find 
Ollt Llic truth. Tln'ir answers Were even 
more enthusiastic than the letters 
printed in the Look. 

1ST cut 1 f A I'emge $JOO n WVcfc 

Within two months after starting my 
training I was making good money on the 
side repairing Radio sets For my friend*, 
neighbors and others. ! made enough 
money the first month to clear up any 
old debts. By the lime E was half way 
through I had £400 in the bank, lit less 
than a year E had started a little business 
of any own from my spara time earnings 
and was clearing ail average of $1(10 a 
week. 

Tod aj" Mary and I 1 1 uve ma (let he down 
payment on a little homy in the suburbs, 
have new furniture, much better clothes, 
ace a good show when wc feel like at, and 
have our new car almost paid for. Are 
we happy? I'll say we are. L have that 
Feeling of Endepenih nee which pomes from 
knowing that yon are an the right b;;?i- 
ness; tEial your future surety is assured ; 
and tlml money worries ane gone a on v<- r. 


Besides^ J Ktum.' Tfits 

IF I should ever want to get out of the 
Radio business, 1 can step into a Broad- 
casting Station where jobs pay SftfiOO to 
$5,000 a year, or into a Commercial Land 
Station where there is a big shortage for 
trained men right now; a Radio factory 
should be able to use me at a salary of 
SLOOO to S A , (>CK3 a year. If J want to I 
can go on board Ship arid travel all over 
the world— because I have been trained 
for those jobs also. In addition l know 
the fund a men Lola of Talking Movies, 
Television and, Air-craft Radio. 

Write to Mr, Stmtfi 

Take my lEp, Perhaps you’re in a rut, 
d i scorn aged. Perhaps your job i-- hard — 
unsteady — or has no future* Write to 
Mr. Smith. He stood by me E:ke a 
brother — gave me the training, personal 
advice and encouragement I needed. 
He'll help you too. L ivisli I had written 
him ten years ago. Tear off th"- coupon 
below and find mit for ycml-eelf that wluSt 
I say is true — you'll never spend tun 
cents to better advantage a? long as you 
live. Send :t lo Mr. J. E, Smith, Prt-ic, 

N'nlEnn.il Retd In InKlildte, Di-tit. l"1Ci P, 

Washington, D C. 


t .1 E. Smith, Fres. 

* Njctioval Radio [sstiu'te, Dept. OOF 1 
E Washington, D, C. 

■ Dear Mr. Smith : Seat! me "Rich Rc- 

■ wanJa in Radio/' Without obligating 
! me in any way. provi- thsit your training 
E in raisinn men’s pay and that theft are 

* rtNU oppcrtunltJi-* id make better than 

■ average salaries in the Radio industry, 


,V t j mjj- 


Address 


fify, , . . Soffit. . .......... 
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? GUARANTEE 1 
MONEY BACK 
IF WOT 
f t SATIS R£D j 


thw 6 improttd Mmk 

BuildcrsAM for$C ®9 

Hi.-i4.lL?, " your amhitlnn And deYclcn] nmnelfst ot 
[i rvn L-n'T - m i, 1 1. Gnl itrvngL ICfttflljf luftvtcr feeita 
width Fin-W B©em cllrElCUlt— tsr 1i you want physi- 
cal cultur? For your health's rr%p. this pciuipreieni te *hit yfin n«n 


V,','.-, tbi* nrtnr r ™ pAVf. AT I.K.tST HAif . Wfi luraUfe cl^rt fiEn»n 4 *t 

il-ilr, Bli *14 lb*. rppi4l»n,,H. Uidn :.E z,rn. taxa hiS-Tti * 4 rc 1 .c.lM._ feprlliry - ■ * * " I-. ' . 

ilu|in HdiltiUftpillillnfL* i**1 Iniurlr drvrliiii hit-fit. YtiUi»ljn*>rt p pnlr.-r filrnifll 

fTL[-i J ■*■ E dc VHL^iini (I-IHP ■ 1 j! clip *bj f utharili*. We j:!n lildf ■ ‘ 

ptrl* w'lirli cvr:i,IL y ■ 1 1 Ui ShYrkip > r .ir I:-1 -- k , pr ln» 

rrrK J.- t * u PrtJ ttUM-J* n~TB»lty i ||H *rFn|i 

M ii h fwis L> niNriit mu*' lr* m! y<mr rjr-rk. lii-vU'p 
■i* -i ifSiIl Ti.-.'i p-: r>i ji fur bl*l Ltd. Thl# 4 Eft* «p>t«d, 
dwiEit-f mitt . In ndditUin >!,■■■ ,■■■': ppft^ILy 
Oiirp* puni nitric piilure* And dlucracii pin .« 
ta dn-vctui' «iiy [tri i 4 your ACT Ji U 


MUSCLE CLOCK FREE 

fi*w .-jirlJliii inVdnlLim [H-Nnll* ynlL l.r- wiser ll 


nwriw p^MiqC *Lffifi*, I* ii-hafu-ijrlir JiHtLMr™ 
Igf yw yiH^r I mind mid pidllu *[rtiiaili 

H yell ;ni(ma, InrJ.ai1"1 f^W if y<ill cronr pLan.1--, 


Send Mo Money 


hirrn iiiimr and ailririwi 
lo OOlliknI and rush to ms 


we wnd w cry u 1 1 etc by re- 
turn mail. Pay tmflt" 


□mu J-i.M ptus jitit-L- 

Ji«u. nr you desire, 
an' m l money or- 
der now ami jm 
We jid}' puftlr 

Age.) jBS 


fdl 

lfP3£L 


CRUSADER APPARATUS CO.. 

D«pl. 191 . Maplewood, N. J. 

I Accept your otter. Si-ntl me 1 every thing deacriUni m your 
adviTtiaomrnt hy return inmll. I will pay incite, man S5.0G Plus 
pi.xitaec on arrival. It La iinderatoori It I Am not entirely siit'-hllnl 
Alter eJiatuina E toil I uau return the Moods and you will refund iny 
money, 

Mo C. 4. D. Ordtn to Foreign Countries Except Canada. 


Xam-e . 


Street . . . , , 
City ...... 


-SUtr. 




Car Washing 

" now a 

PLEASURE? 



GYRO WNIRLQ BRUSH 
< ty&OM CARS 

; clean! 


WITHOUT 
Chameii, io.n p or S p r a Y 1 
'WATER PRF5SURF 
MAKES IT WOflK" 


The ilaya ftre Rune when an 
aunkldt ruLtst ’ Tithe y, Hwim" to 
wash iiu -ntrl np Urntv h car 


Wic-sblliR A imiCPSd. (if "flMf -teA 
ilivinc" '.vith n apiary nose, 
Hoap nmt 31 I'liut^py ehamoLs. 



Uietul Around the Home 

fry-Ti\ urn* Clin 
d WIIPOPJ frtb. 



JT.I- ' li-P- i-pvikr'F, 

r* P pi»'— np .---1/ Orbin'*-, 

Gup. pnl.F-pilfin'IOC.O *ai lmi'i» J 


Slrur^- the inventiiip if the 

H XOi.i ,'iF’i'Jl p *i r »P«illu* Jiilp 1h-.-i.ni* I 

ft* it RMiii*nU fd ibe wnrk im*c 

^r^Mhl. , i ilibinnip, «»i o »x.d "prsy Ii*tc bw n 

dllKbrdbl A* ILII |T uri nr-.'i'AMry . 

AUTO OWNERS WU.O 
ABOUT THE CV-ROi 

t'ltr ciwnehs evceywlicro reer^* 

riu^l (J Y -RO on the fllht rent 

ilrt'ur 0 > ulri lily tlltu ar. III*. it 

nMm 4.n CLEA .v in a .m<j. tl Wtlllui 

<in. Ilws nimfik Lhi« 4.1 Tnt4-r 

W'ltlnr Irani, cirdiiuirv tird'-si f'.ja piiiin 

■ hrnniJi Mltfai — UirtkhLf t>r rirl: 1- ■ toh.U'L 

bhiriJbt bruakiM ^11! ruhl Min.-iili 
xtirT. n-i:d muiT T1i*y d.'- xJl Itve tp^ipIs:. 
Vij 1 "MiHr'V liroil. d-.LL-i tki± Liir. i.wy 

mil /|"E ■‘ell buy uhR, 


100% PROFIT 
FOR AGENTS/ 


Live a rents are needed every- 

h iurrr T-> dknitriipLf*’^ I Urn :.r-.»tEna; ill-run- 
tinfi. firtt^«l by aul-u -iiwj|nr», [uhLfi p 
urivl.-v "L.il ioiM vyi'rywbnrt, i00% 
(IPlL.fill fnr tppie n* Juli tlnw briwkFJ*. 

WHITE AT ONCE! 

Send name nod rui dress for bD 

EjflrttrLili'’ il- t\y <.r yu-u u*t 

f-.i* InrTitiwy I.l’ffi *in>iriiie t<> (Tk-iid* 

will lint i'-.ib JittudKiUM pr./fiu. tl'Riili 
NOW I 

GV RO BRUSH COMPANY 
Dept. G It Ampere r N, J, 



IDEE Radio 

j f\EE Handbook 


Write today for your er*py of the new itodlo AKHdelatLou 
hand.hcH.iit. Shows you t-iuy wnys to reunite m mey in Ka* 

dio. TeD» jrtu bci ..11J *n> jn'in-r* prt- r nil 4-3 00 in hp-nr pf-pps 

ijciic . W-ritF- jnr M priori' i ■<■ Mnu >hLIi mud Wt*[ yom * ttul huJ 

yai-Jg; EaDIO 3 i I>EOOfE 

Tfiwipttnc ^aeociATKW or ixherica 
D**L Pil-7 4tl) ftittPtPMHi Avt,, Ckhift 



ftn« tHju, CxCfledT Fittguedf W,rrf ™)7 

fifwmjT p«*flr>!ftkt Cifi"li[t-Tl.k>ri. i.lldunpLtnn. iKild, 

. IT n Ij diny Fphilp and bpik.liilnrw prt cnni-d Jijf 

HIPVE ESHdUSnOW. firii**. [pakf a».f rnn..f^ A*-i n «*vLk, 

Ph.rk Mrnr i . 1 t.'-arn Si--w [n kl»in t LilVr, CpJf 114 H** »Dlt Sktl Coi-fldt HCU. 
35* iM* *™*rin* bee*. 

RtCHAAO ei^0K«TOMC. WHITT FLATIRON BUlLOINO, ft, Y. 

NOW/ Oil Heat 

, at AmaziNq 
l Low Cost 



L ‘ Turns Oil Into 

WORLD'S LOTSES' fftiCLIX ("he»pie»t (eOj;- 
eini..- 4 'il Burner. Ainii3it>.r r.rw iwjn tjrn-p oil 

lEenlcd <’n f-lnl M'.nerji: W iri; . 
’ " tKLi CfiSTlL LiiaPh* nil * r. [ 
Hli-'iid . tnsilw, B3ulL>ly Iji- 
n PtlkrJ la Ilh-JT PLi>VP fiP LUriU/i-. ?l-fit.|.i a.:,. i;iO 
incnt". Anykiedsf ran ■]« n, Aiix-ir.nin- CueTTel 

« I L-: ' i. ■ iti Tli-»r=ninCjiC . ' i - jb hikii L i-i-' I . r \m.i 'irif 

filth F Lf V-iu nr. nfiw! liMt ii Il'.:i I , iifidJ 1 i >«1 |i n v« UkI 
fivcnrilh-jh LlcrUllal 

GRISWOLD OIL BURNER CO, 

3 Q*Q It. Union Si.. Griiwi.td, In.. U,S,A. 



fnte irn.i di.nKiu ,> h Pit^nlr.. 
HtiVOLl rTliHyiKi Fl'lCl 
■ir. VVcin'L ovcj-jL.vi.' yr rt.' 


dealers 


Quirh JJtiJra — FUG 
DISCOtf NTH — 
aoint rvjn i n dui lunch 
Qri < L tl,l M N I Lip S50,- 
1 UlO umiunUy . 
t U T r£id today! 


r 
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Big Money quick — the chance to more than double your salary — is offered to you now. 
Radio has leaped from the experimental stage to a gigantic industry, employing many, 
many thousands and loudly calling for Moke Trained Men to fill the Big-Pay jobs* 
Talking Pictures hare taken the larger cities by storm and will sweep the entire 
country, opening up many new good jobs everywhere. Television now comes, 
with, even greater promise of a large number of good paying jobs and big 
profits for those who are prepared* 

BIG MONEY NOW! MORE TO COME 

Her* Is at* entirely new field of profitable employment' — B Lr -M cmey Jcihx-^f £5QQ— ?35C{U- « 
jJjlHMJ amt up, right new — lots of man*? easily rondo In -spare* Ujtjje^SnrreasUig psy lor 
ygu aiafi more, flod mo?vey aa this new industry grq^a fcdg&er atid bagger. 

EAST WAY TO BIG PAY 

Thq f M.r famous "J. In 1" Horn* Training in E-idlo* TeIctIiImi and 
iTaJltlti^ Picture* makes it easy fit if mm* young men and brays to get IntD 
this new field quickly. H.. T + I, Iiomo to I nine is pwclkai and easy to 
understand. It tmlfts your head, and hands at the- ajamo tame. Tour 
oppcirLutiitiaa for temiie-y-- aco unliaBLaetL your agt, amount of <»duO" 
iim* ur eiperlenco ttislte B* difference. If you are interested atad ambL 
tious you can succeed. Arc 3ri>iJ Will ine to use a little spare tl me it home 1 
That 1$ a|l you aa^c d to quickly start Staking maneywlLh R,T,T. Inalcr- 
ifll and home training. YoUtvJjl l?o ready fora food johor profit- 
able business of your own* even before you finish the training, 

Jifl member — ypw. learn at home in your spare time on 
actual equipment included In fine, bljr outfit* sent you* 

ET-L wHh al| Its cDunehrrlrvna in the Imturtrj', keeps 
you up-ut-dats snd pushing forward all tho tluao. 


iSS& 


-:rs*«kV 2 Ll.. 
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R* Ti (« Wonderful Free Book 

Matliing Like It Ever Published 

No one can fully realize the amazing eaz^ 
end futuio srpUfLls of tho Itadlo, TrJtvS-r 
Stop, arid tho TaLking Picture Industries 
Unless they know till tho faet-S revealed 
in this Ii.T.I. bonk. J twill open your 
cjeS to iho vast number of item 
monry-aaiakEng Jobs — - enormous 
spa re - e line frrijflE f] tvlthlu 
easy reach of ambitious men, 


Big H.TJ Bask Free— 
While they List 


r 


LET F. H SCH NFLf. AHTJ 
THE Fi. T. I, A 0 VISO R V 
BOARD HELP YOU* 

20 years' Radio Frpertence* 
First to establish U-wjij- ama- 
teur fUMEnLmLfJitSvn with J£u- 
repo, Pormt-r ij-nfTlc Mgr. of 
Am, Radio Relay Lea true. I,l£|i[_ 
Cmi. U- W- N, IL Inventor ami Pc- 
Blfn^r. Cons, liadlo Jhag inter. 


Asalj-tEnc him la th* R. T t T. 
Advisory llc-ard. otto posed of men 
prominent in Lhe Ib.iJI 0 Industry — 
maaiufaelurinif, broadcasting, engineer- 
Inpt and Kicking. Alt these men know 
Itadio and trill help yud succeed In, 
their field. 

RADIO ft TELEVISION INSTITUTE 
OeeLl-B. 440e SL Unifionv CU CMeafs 


IUDID & TELEVISION INSTITUTE 
Uppl. l-B, 4A00 St. Anthony tlourt, ChicaufO 

^end mq FtM wH prepaid your RIO ROOK 
I ''Tun* In Oaa It 1st ruj.'”' and lull detail* or your 
* three- lai-ime> TTritmj Tralnloje (without oblljiatlnit 
| hij in ej:v way. I 


STEP UP QUICK TO A ©Ifl-WOMEV JOB THROUGH 

itur, Pales. ScrricB. ManaTa during. Ropalrlnf. BIHp 4[id 
in tiMslEc-sa for yourself. 


R-T f . tri Lnlftr In Unudniat' 
Eta Hod Operating, Initkllinji, 


l Nl 


a mo 


Address 


it f 1 B * T. L TRAINS YOU AT HOMS FOR A COOP JOB OR A PROFITABLE. 
* PART T3WE OR FULL TIME BU 51 N £S 5 OF YD UR OWN 


City 


Plata i . , , . . * * 
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EARN $100 
While LEARNING BARBERING 


SHORT— PRACTICAL COURSE 

Protecting Laws Make It the Best Profession 
in the Universe 

RALPH KUHLMAN has a Barber job on 
the Santa Fe running from Chicago to Los 
Angeles paying as high as $60 a single trip. 
ARTHUR BAKER runs a shop in the ex- 
clusive great money (list riel of Wall Street* 
Ho has accumulated a fortune. BOTH of 
these boys are MOLEE GRADUATES* 
(Names of other graduates furnished on 
request.) 

GOODNESS 1 I ! GRACIOUS t ! ! 

Why not learn a profession by enrolling in a 
school whose method of teaching and course 
of instruction is approved by alt Htate 
Boards? There is a school near you* 
Write to the nearest one and see. 


Standardized Branches 


Moler System of Colleges 


3 39 E. 2firrt St., New Ynrfc City 
51^ N. Hate St.. Chattiurj.. 111. 
ri-lU N dth rt.. Sl. li mil*, Mo. 
SOI Main St. r KansaflCUy, Mo. 
:«)K K 4 th ML, Cincinnati, ' >faio 
■Jl"i Huron Hoad. t.'LeveLanrt, 
Ohio 

559 Michigan Ave.. Detroit, 
Mich. 

l^2SM7tfc at,, Denver. Coin. 


109 3. 1 5th St r , Onmhu. Nehr. 
601 E. Water St.. Milwaukee, 

■lV Id. 

SI Forsyth «t„ N, W„ Atlanta, 
r.a 

fll S. Sccaod St., Memphis, 
Term, 

JL713 t'ommerefi St.. Dallas. 

leuf 


Address Nearest Branch 

Please send ine witheut obligation on my part your Rookie! It 
toiling liow 1 may earn 31 DU and my mcftlg while IsarnihH 
bsrbtrm^. 


OUTDOOR 


A select list of books on popular outdoor subjects 
by authors who are experts in their chosen field. Study 
ill is list. Undoubtedly several of your iavorire pastimes 
are covered. Order under our no risk pbn, ot refund- 
ing your money if not satisfied. 


ARCHERY 


OUTBOARD MOTOR 
BOATS 


Hows ami Arrows for 

Bojb .,..3 .15 

Modern. Archery, .53.00 
BASEBALL 

How tv Flay It. . . * $1 D( 

BIRD HOUSES 

If owtu Build. **,,*, , , ,51.00 
BIRDS 

Bird NeiKfclwTB. . ,$i.oa 

Birds ft the W|W. * . , , $1-75 

BUTTERFLIES 

Guide to - * , .. ..31.25 

CAMPING 

and Woodcraft . . . ,$2.50 

CANOES 

Select Inn-, Car® mid Use. SI. 80 

DOGS 

Training Si. 50 

EncyrtniwKlla igenefftli 5Z-0O 

The Cudhhrnind. Si, » 

FISHING 

Ahslcfs H andbcioS, , .. 51.00 

Fly HaMfii: , r Jl.M 

Balt Casting 3 M» 

FLOWERS 

Home tlower GrowLrut .33.S0 

FLYING 

Ilyin* Simplified ...... $1.00 

GOLF 

Modern Gnlf by | 111 ton . $1,00 
HUNTING, 

W i ri i; and T ra.iMhra.il | ng . 31. 00 
CWItlPH With Coon era 51.00 
Tnalii I np the U Abb It 


linllnct . . . * . 51.00 

INSECT STUDY 
The Insect, Book. ...... ss.fl-o 

KITES THAT FLY 

trow to Malta. 11,25 

LANDSCAPING 

Practical — ..... 12. so 

LAWNS 


SlartlQg anil Keeping, , 51,00 
MODEL AIRCRAFT 
Building and Fly 1 N*. . , - 32.75 

MOTOR BOATS 

Plllfefar Hulldlhfg Si. 00 

MOTOR CAMFCRAFT 

Fur Your Cainylsilf TuxjfS1-7S 

NATURE STUDY 


HuW tfl Build .... .31.00 

OUTDOOR OCCUPATIONS 
Por I-urnlng a UvlDf . . 32.O0 
OUTDOOR PHOTOGRAPHY 
How to iiutit. with the 

Camera ...... SL01 

OUTDOOR SPORTS 

The Year TtHjLUid U.S 1 

POLO 

Arntrltm by ft*. Dent, . $6.03 

rock gardens 

U<hy lo Build ....... , T $L03 

ROOF GARDENING 

Pop the City DwcHor. . ,5i.2i 

RUSTIC WORK 

Runic Carpentry. $l.lHi 

SAIL BOATS 

Practical BfsjlE .^ciLLin* , . 51.D& 
SHOOTING 

PJatuI anr| Revolver 


khuotliiK .31.00 

imiiw ntni Hide Shoot- 
ing ..,***.,*** 51-00 

SHRUBS 


Hook til...**.., ♦,..,,..53.00 
SPEED TOYS 

P»r Huyi — llow to 

, ,31.25 

SWIMMING 

ami Waurnijuutliip. . . . $1-01 
TAXIDERMY 

Moth lids ill Art Of ,53.5® 

TENNIS 

How to Flay. ,31.00 

TOURING 

Auto Tour lata - Liand- 
tKiuk. 5 .S® 

TRAPPING 

T rapllnes, uml Tralto, . . . 51.03 

River Trayper 5I.0Q 

WllderTHsa Trapper. , . , si.Qa 

TREES 

GeUintt Acquainted 

with 51*75 

WATER GARDENS 

and Cold flail. $1.50 

WILD FLOWERS 

Fluid Book of American. $1.3® 


IV Lid Fh)Wers ami In- WOODCRAFT 

aorta + } . r Si. 80 Bouk of, by Setun. . _ r . . $1*09 


Books sent C. O.D. anywhere in U.S. 

Simply rh^rL the hoelM you want, write your tumie and tuidrees 
below. fl[id mall the advcrtMumenl. It in your order bl.an.fc.. When 
peatman HmnlH yim 1 mulct, pay him the pllrr and the few eetiPi 
jiofttJiEf! If outside the If. S. remit when ordering ami include TO 
cent* jut bunt extra fur ixaiLftiEe. 


:-,.i : 1 ; - 


City . . . 


. State. 


AiUrtw 

Mail 10 POPULAR MECHANICS PRESS 

Roam P7— 300 EaUl Ontario St-* CHICAGO, ILL. 


NtUite. , , , + 

Address, , . 
City ...... 


. .Slate* , . 
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Earn 


1 CYB AIL Refrigerator ■j 
Makes ICE from H EAT^^F 

No GAS No £ LECTRJCITyV‘^^1 


SelltftOSlEY 


1 


IC Y 13 ALL- Is an UmaZli i« 
new tyitf mechanical rcFriffarftimr 
that needs neither electricity nor 
and ciHtEa only it a day L<] 
run. Eie tho distributor for mud- 
ern refrlH eratsir that nutlsCs im 
own cold, t Jver stkrtOft In use aat£ 
giving wondwiul aat Sh Gac-. LliU-t 

For Smalt Towns and Farms 

firings at) the pleasure of inech an h=al refr^railfm to 
homes where eteorrlcLLy Is not available. Saves fond 
frnm spoiling. fl&vea Uveal Nu moving pum. j\ i ct hiliSE 
Cotnpl lean*!, Noth I ng ti> pet oU t of ord or. G Ortrsl n l«ii, 
Ru,^h, name and addins for In Tormat Inn on how you can 
ho the dlHtiibUtrvr in. your locality— act your own LCY- 
B-VLL RcMgerslnr wlEtioUt ontrt— «ad make up to Jltjil 
weekly ami over. Anyone can uUfillfy. No eiptfltllK r*~ 
tjUk-od. Write today. 

M"U ICYBALL DIVISION 

1^, I<J Uj L II 7 BZ7 Afliaglflai Sh, Cwonflali, Ohaa 







Earn Eig Money— Steady Work 

You can FJtRN WHILE LEARNING 
thl»raOdemmoiiflyin&fcinitluj"iii^ -iftn ■ I 
become let dependent. file ■ ti mend. 

Vi>u lejim bydoinv actual wnrfclfir tb- 
lier arnl gold- JsOgy tunna. Indi- 
ini traction. Hay and night sd-'-'U 
Raitrond fore »l lowed —no OXt F* 

Write NOW for catal o? P- 

NEW YOBK SCHOOL OF MECHANIC At DENTISTRY 
125 W, 3i«t SL NEW VORR 




t 








If You Laughed at 

“The Specialist” 

there is no telling 
what you will do 
when you rend 

CMc Sale’s 

newo ;t masterpiece 
of humor. 


1* 


4i J wYvJitn* f, Elmer fr t vj, 
"amt rti tfU ift^u 


I ll Tell 
You Why 

Yea sir, folks, C 

Lem /iti.s Putt } 

her over again and C 
proves to every- ; 
one's satisfaction ; 
that his gre:it sun \ 
cess :ts Builder and i 
Co ii t r actor was well / 
deserved. \ 


If you miaaed "Thu Special ieti 1 * it is not bile to 
pet the book that gave the whole world its heartiest Lau^li, 

Chte Sale's "THE SPEC! AlIST. 1 * Prlrt tl .M Postpaid 1 

ChfC Sale’s 'TIL TELL YOU WHY,'*., price *1.00 Postpaid 

Eeml your order with r erm LtiAUCO to 

POPULAR MECHANICS PRESS 

Room P 7 SOO E. Ontario SL Chicago III. 


i 



He Found the Key 
to $10,000 a Year! 

“Juflt u bockkesfijer' 1 — that’s how J. A. Ho^, now 
Public Accountant at Ijopan. W* Va., would have 
u I mrh] litxl himself eik y^4T3 ftgo when, he Jirst en- 
rolled with. LaSalle for homostudy training in 
Higher Accountancy. 

Little he dreamed that within two years™ thanks 
to his special] iced training — his yearly income would 
be $E.000. and that two years, later he would be 
making better than lin.OOO a yearl But read what 
hu writes, under recent datc“ 

’"It isn't of tell that ail investment hrinpH money 
profit of more than 7fi0c per cent in only six years, 
yet this fa exactly what my enrollment in two 
LaSalle eonTHen— Higher Accountancy and Law— 
haa meant to me, 1 estimate it worth more than 
Sao.OW in caah returns, besides additional returns in 
personal ami business yrcstige- in eelf^unfEdence 
&nd all- 'round larger success. 

’’Whereas when 1 first became n LaSalle member 
I Teas earning about a month, today I have my 
own successful public accounting' Jims, and have 
boen mayor and police judge of my home town for 
the past five years, and LaSalle has made all this 
possible. 

“I have enjoyed Very much ray LiSslle work. 
Your Problem Method hR»_ been a revela tion— jiy> 
much ruUnCT o UtF 771 Ora ejficieni than the ela&sTovm 
methods 0/ mf school daysJ" 

Hii Opportunity Is Yours — 

Send for Free Book 

Arc you lunhEEiaun tom aka a reo.1 surtMi* in buNnca-s — to 
lit j'tiUratrl T for poai teens paying JJ.OOU. Jj.OIhJ, $UMHX>j» year, 
and even hotter? 

Hera, thei*^ is ynur chanec— the ?amo chance that faced 

A. IIok# when IjercLlppL-ri * L=Lria.|Li) coupon. 

If alow lb t ha coupon r an(l It will b ranir you — free— La Sal fa’s 
PH-page bonlc, '’.Acmuntancy. the Profess-lom that I^nyi*, 1 ' 
You wllldndit Of Uio- sreatest help and Inspirmtlcn. 

If you lAenn what yog any when you say that you want 
to y< t ahead— All in, clip and truij] i In,“ com per. NOW. 

“ “Find YoHFiel^ Through LitStdlc 3 “ w — 




LaSalle Extension University 

Die W&rld*i /^pr/rf-U n uffnai* 

Training Jjiilittiliun 
Uppt. 7(t-HR Chicago 

1 h I vcruJd he glad to hare detaltaof yogf 
.toliinf.liif/ijjlrtif fiJjjrr aa applicil to 
Itiy aiJvatt*rnlefll in the budlnesB. 1 1 :' Ini 

i hccLhd hclow. p. copy of "'Ten 

Years' Promotion In Ono/' ail with 
out obligation, 

□ Higher Accountancy 

□ Btiaiueu Management 
Cl Modem Silesmkniihip 

□ Traffic Management 

□ Railway Station MgmC 
C Rail way Arnju ntinfl 
G L*W— DtfifM of LL .£] . 

G Commercial Law 

□ InduftrUI Manageirteqt 

□' Banking ,nnd Finance 

□ Permnnfl MaUigement 


D 

t nrrtftpondenot 

□ Modern Foren),Tii ah 'p 

LI Export Rook keeping 
U C. P. A, Couching 

□ Rujincw rnglrih 

I. ■. ‘Commercial SpnnLnS 

□ Effective SpcnkLr g 

D Stenoty py-3(ena grj phy 

□ TcUgrnpby 


□ Credit and Collection Correspondence 


Present PptftJon 

AriilrMj 


M 
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Tmp'new 


GENUINE MoM 3 

ORONA 


PRICE EVER OFFERED 


EST 


tTE RE*S your chance 
n to own that brand 
mwOenuine Model 3 Corona 
youVe wanted— on the easiest 
terms ever offered— at LOWEST 
PRICE ever offered I Complete in 
every detail : back spacer, etc.. 
MANUFACTURER'S GUARAN- 
TEE. Recognized the world over 
a s the finest,, strongest* sturdiest, 
portable built. Try this wonderful 
portable type writer — the same ma- 
chine Ibat has satisfied 500*000 users* 

Yours for IO Days’ TRIAL 
—Send No Money 

EsptrEpnrc tile ley rills penffmal TTrlEinji poTlahle typewriter 
ran jilve y<ai! L"h? It 1 □ dlysl Sec how ciwy it Li to run and 
the aple no Irby ty perl fetters it turns out. Idt'iil ftrr the office 
desk, home, Traveling, MmuJI. nompset. liftM. fdavinktnt. 
PnQ't 8*11-3 Ci]fi letters, rppiirts, bllLs, |n poor handwriting when 
you ran Stave tliLH I ‘..‘re pH at *ueh ft. low price or r>n such eftty 
term*. Rrincrn ber those arc km utf «, u- ma* him* rial it out of 
i be Coruna Factory. 

Carrying Cate Included 
—If Tow Act Notu 

Ithmld Mrrylnjr ease, oiler. Inal rue- 
on th Ti offer. Send no money— 
mpm. Without del** or r*d tap* 

■■d you the Caron*. Tr^ 

We to keen it, send i 
then S3 m month on IS I our sped*! price 


Lntbem 
dona, free on thf< 
ja>C the coupon. Without ololo 
w a am tl send you t he Corona. Try It 10 day*. 
If you d*ddv to keep it, send ub' only |2 t 
. .. . r ipedsl prifB of 
fS-M 1* pil'd. S’ov? la the time to hny. 
Mall caopon today I 


MONEY SAVED 

B]f Using This Coupon 


Smith Tyt»Wfltw Idti Carp* 
[Corona Division} 

OhlotL* ChUagOi DtpL W 


Nome * ... — . . . , 

JLrfdrwi 

E’mplm-f'l &v 


Let These Books 
Help You 

Make More Money 

The books listed, below will perfect you id 
your chosen trade — pave the way to the big 
positions. Written in non- technical language 

—easy to read and understand. Every book cavers 
its subject completely. An entire course of 
in-ifnicrjon condensed into ,->rrc volume. Y our 
choice sent postpaid - -money refunded in full if not 
entirely satisfactory. Order direct from this tilt. 


AVIATION AND AUTO 


Aviation From the Ground Up.* ... 

Automobile Starling, Lighting and Ignition, 

by Manly. 700 pp $3.00 

Brookes" Automobile Handbook ... £7.00 

Ford Motor Car, Truck and Tractor, by Manly. $!.5Q 
Auto and Radio Battery, Cure and Repair, by 

Manly, .>-. * $2.00 

Motorcycle Handbook, by Manly. $1,50 

CARPENTRY 

Modern Carpentry, 2 volj, $3*00 

The Steel Square, i vols. ...... .... $3,00 

Modern Estimator, . ..,*.,.„,* $1*50 

Timber Framing $2.oo 
Builders' Architectural Drawing. $2,00 

CoftCfetea , . . $1.50 

Practical Bungalows $1.00 

Roof Frirning, by Van Gnasbeek $1.50 

PAINTING, DECORATING and ART 

Lettering. Modem and Foreign, WeEo_ ,,..,,* $5.00 

*5.00 
$2,00 
$3.50 
£3.00 


Silk Screen Process of Reproduction 
Modernistic Lettering and Design 
Modern Illustration s , 

The Licquer System of Sign Pointing. ...... 

How to Draw Funny Pictures — a Complete 

Course in Cartooning, 

Layouts for AdverlistTsg. . 

Furniture, Furniture Finishing, Decoration and 

Patching 

Rom Crane Book of Home Furnishing and 

Decoration 

House Painting Method* 

Interior Wall Decoration, by Valid erWal ker . . . . 
The Mixing of Color* and Paint*, by Vandet- 

waiker ,..*,*„>,*. 

Automobile Pain ling 


£3.00 

$3.00 

$5.00 

$3W 
$2 00 
$4.00 

$2,. 00 

SI&L 

Wood Finishing, Plain. and Decorative. ....... $2.00 

SHOP PRACTICE 

Practical Healing System*, Trouble Jobs and! 

Ventilation $4.00 

Sheet Metal Worker** Manual. $2.00 

0*y- Acetylene Welding and Culling.. $1.75 

Slide Rule and Logarithmic Table* , * . . $2.00 

Handbook for Millwrights $2.00 

Machine Shop Practice $2.00 

Mechanical Drawing and Machine Design $2.00 

STEAM ENGINEERING 

Swingle's Handbook for Ste*m Engineers flnd 

Electricians ,......, 

Examination Question* and Answers for Marine 
and Stationary Engineers. ................ 

Steam Boiler* . , f P , . 

Swingle's Catechism of Steam, Go* and 
Electrical Engineering-,. 


$■4+00 

$2,00 

£ 2.00 


Order Direction Our Money-Back Plan 


For quick action order direct from this list- 
nnme of each book wanted and send In with price 
quoted. We prepay postage and send the books on 
our money -back plan* 

POPULAR MECHANICS PRESS 

Room PT— *500 E. Ontario Street, Chicago, III. 
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The Model A Ford Car 

is in a special supplement to Lhc latest edi- 

tioti „ the 151 h, of 

Dyke’s Auto Encyclopedia 

For 15 yearn "DykeV haa l>een the one recognized amt 
unflis-putcdi authority on the Automobile. Each aijccewlmE 
Edition has surpassed the last nnr:. Ntnv domes the greatest 
book of nil- — the wonderful 15th Edition — A. L. Dyku'a 
crowning triumph — the super unto book of all times. 

Some * E HJ£li Spots” of the New Book! 

I paces covering every known auto fact. 

4 200 Pietuim PJuius. Diagrams anil Charts, 
is.000 llcttsi of Index by which you rau instantly locate any 
subject yOU want. 

A new section of "Trouble Shooting” Charts Eu Colors to enable 
you to quickly Eocato any major or minor troubteon any cur. 
special instructions on Siting and adjusting every part of the 
automobile. 

SpedtJc&UoLtf of Gasoline Passenger Cam. Trucks and Tractors, 

Spec meat Lotts lot Hcptaoc- 
monu. Accessories, In- 
terchangeable Paris and 
Equipment, 

Large colored Combination 
Churl which shows the 
work inn: principles of the 
Automobile. 

Large Charts showing the 
working principles of 
Trucks and Tractors. 
Cloth $6,00: Limp Amer- 
ican Morocco $7.5(J 
Scot jMJstpjiifh upon re- 
ceipt of price. 

Will be sent C, O. D- if pre- 
ferred to aoy adetread in the 
U.& 

POPULAR Mf-CEIANICS 
PRESS 
Room p-7 
200 E- Ontario St. } 
Cbirafto 







For Beginners 


Wriiteri so you dim 
understand every 
word, hr 1 8 famous 
EwrineeTH and Ar- 
chitects. Del use, 

flexible binding 

17&0 pages,, 1050 
bins prints, charts 

niid PrrfHiCapi 

j.-.--.. Inn (out! Dl'lllni 
W in ftsrirl-n^l jri.E 4 i P 

nJnhiCDclHral li-n-*. Siliil 
fi’T LO day *T fri*" it 
ji'iiL cinjpuh luuiuK 
jjnU:IV . 

"tlusprint 

Reading” 

“Architcclursl 

PUtes rt 


Only fifteen mlnutra a day with these BON- 
DER BOOKS will prepare you !■'[ a gnud 
Dmrdna J -u in less it t l year! Med mlt - 1 

fiiul Architectural Drafting from simple ■d might 
lines to Important, Complex plans, a step fit a 
time! Unlit especially tor beginner*, lor Ellen 
with only grammar scioTollng. Drafting room 
practice plus mpincrrlrw made easy and dear! 

Big Field — Big Demand — Big Pay! 

CmrttM-tJirit OmFunn-rffi ir« uu 

ir.llldmi a'l'J ir.nn.|J*C.turLlltl 


fWirwip^tnrit. PmFtnn-rtrfi an itrp:n(Ir t in *1t 

.urLni 11 ne- *1 
Tbit'i m-A til" I H-ki imlne— A- (h-tfP 


1 


(Aft id 19 lift A Wfy-lc. 

fcaw iAi Fh*j< r Au.TTrvi 

/ep rw|paiTiTm£‘p*tf 'FlnauiC ffirtriopting wuffc. ffiuy to Ir:Lm 

n.nd - I- l-nhs-ii ■ 1 1 1 II it w»lS Ll*-- in buolr— H<Kal f<r a 

hn-L FBEt.Jrad f«F yinirwtlt 

tear'5 CertStrfffntF Xfembrrahip to 
I A im$Tl£an Technical Saclrt^ titm* 0ftc» 

4 /Trf JO ad readers 0/ Wi? ffittwis Ctrla- 
I Jjrt.f t-T of Drafting. MAnji mv fhaf's 
irnrre (Ah'S COSf Qf (Kwm. 

American Technical Society 
Dept- SSth & Or»tt Arc., Chicago 

l* n r r if you send for these great Drafting Books NOW we 
r n LL w ttl include without cast a complete volume “ Pine- 
print UeadlnK'' euhtaloliig tab f)*gw durably bound Ln elotli, jnrl 
iihMi a complete portfoUa of 55 pLitten. e^jvsrlng the banlc orders of 
arcblteetuiiR. Those plfttes are drawn to scale and are very Valuable. 

American Technical Sntlety 

Dipt, DB-19. 5B*H & Orci«l A vc.. Chicago 

Knnd for l» (fci-r fr*v f-v.l,rn* w-1 ■;■( DAftFTlWa, Tn wl«PR fw 
ra-iprjiL (HUTii J> 4l y nH rLhMjliiTrfr IRfi-T B-llrtlprinl H^IrflnSL E.i} 

-itiK*, OD lI «• " ' r lL j ii-nB, nJsKi ft. «<ilhple<* p«frM|i» fit S* plafcn*. 1 *Hi (rtl-y !►({ f»w r-n r 
JrilTtry «l.nri!-*n. [f t -F* inh- I hni¥ r-1itrp (will'i lOdny:, tiiml in-n JF0*l ■Qfl’Jni- n:lt 
if I prefer I >> k'-n H-m I -vi'lnrtul tL .B0 nJUr 10 (t* f*. « Ii«m t2 a mmnl h uill,I i I ) SO 
(-■p* r i *1 rscti*oed. prknj ■■ u^Ji- 


20 Years of Shirt Sleeve Practice In 

ELECTRICITY 



The Croft Library 

of Practical Electricity 


JUST 

OUT! 

Newly 

Revised 

Edition 


T Hfft is rii fK eltdtrieal ftge, with unlimited 
□pporlu bi tieg for the rnah who hua 
educe ted himself tu the fmor iioints °> 
eldeirioal prftetice. ^ 

Fit yourself tor a big-pay job by knowing 
electrical [produce oomplebe, mcbadlBg inslfle *no 
outside work, central stfitiona, .and the who.e 
BubjcBt, WUh the hid of the Cron botUta you 
dim knew flleetrlfflly ^ expert.n know ll and pul 
youragU 111 lirid fnr an CM*rt pay. 

Standard Electrical Training 

TbC rrolt Library Li a complete electrical cdUHitor. Ir i-^ rounded on 
prKtlK — on wiifk as If M actually done. It Ifl JaiUtndu from cover 
to cover with I lie kind of hanl-hcader! rafts you want. Written ao 
that the beginner c*n finally umleraTjind It, yet BOBcmmrt. wo thorough, 
chat Lt- )a the daily filiidu of &&1H<0 highly jgiid clectrtfial workem ialid 
engineeis. Crolt Idlla yotL the tiling* you need to know mboUt 
motom. eeneraloEfi, armatures, r^mmutator*, CransforuLcrs, otr- 
CULtd, AWltehboards. dial r I button HJ-PC atria- e lineal miiCblnery of 
every lyrut- wiring for light ami power— wiring of nnlsJifid bulMIngrs 
—underwriters, unit municipal raoulneuaelUo — llluinlnatlon In |r.-i 
every phAM — the lalcxt :m(3 ntnsl Enuifoved raotbods ill lighting— 
lamps and lamp arTMf-s. etc. — how to do a com plow job, Ircm usli- 
mating ft, to eonipLotLon. L , . „ ^ 

Make no rnialufcfl about ii— llieroarc big JiUim In elertrlrsl y ready tor 
you when you're ready Cor them. Thousands of men who have Lhe 
f’rntt Libmrv know lb at to be a fact. The t-lhrftry Itaelf, on a 
FREE TIDAL liASIS. will prove It to ydUT own aliaolutc Siltia- 
faction, 

3000 Pages, 2100 Illustrations 

I ti lliesc volumes CTbft- teaches you electrical prattlce tohipletc. He 
take* you in riuiek. essy alepi from the simplest principle* to Lhc 
coiniileie ami economical operation of ei greiLt central sLalmn. Eh; 
re I In you all that he haw titurned Ln twenty years of whirt-aleeve 
practice. With rheae books at elbow a man ran learn as ntucb 
nltcnit elcCTfldtl in s.is laloiilbs — good nraeilcal "broad :nid butter 
slutf— a-t he would ordinuTlly lejirn in a lltci Ime or practice, 

NO MONEY DOWN 

SMALL MONTHLY PAYMENTS 

J-’il; [n and mall tiic coupon attarhcil nXKl we will send 
j uu the entire Set of seven volumCw fur ten dai s !■ ted 
E vand tuition, Wo take all the risk pay nil the 

ClWgett. Vnu nwnime nn ubllgation — you pay 
lupiiiLnif unices you clerLUe t^F Keep tn«' iMJuka. Thtn 
Si SO In leu riiiv* imd the balance lit (he rale oT Sil.ptl 
a oionEh, Send the coupon .VOW and nee the book* 
for yourncir. 



Addrna ....... 

LTnpl iT«l by . ■ 


free examina now coupon 

McGraw-Hill IhwikCo,* Inc., J7d Seventh Ave., New York. 

Send me for 10 do}-*’ iree examination the Vrntt Library of 
Practical Eledrleliy. If - lI I sf aetnty I will send yotL Sl.hfJ fji 
HI days and (hi monthly until the ^peehil price (if 
Vi paid if net wanted. I will return the books ul your fixpHiisc, 
(STb frgiarc jj-rowipr ship maul Krifc plaint y 6ml fill m oif ffiw^.3 


A4dret«- 

City and State. . . 

position ......... 

Company. ...... 


P.M, 7 - 3 ( 1 , 
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$ 1,000 

Reward! 

In a dirty, forlorn shack by the river’s edge they found 
the mutilated body of Genevieve Martin. Her pretty 
face was swollen and distorted, Marta on the slender 
throat showed that she had been brutally choked to 
death. Who had committed this ghastly crime? 

CHfoM Ilka tfrte are being solved every fry Finger Print 
Expert*. We read in the paper* of their exploits hear of the 
mysteries they eolve, the reward* they win. finger Print 
blrperu *re the heroes ef fck» hour. 

More Trained Men Needed 

The demand for trained men by governments,, states, 
cities, detective agencies, corporal Ians, and private 
bureaus is becoming greater every day. Here is a real 
opportunity for YOU. Can you imagine a more fasci- 
nating Vine of work than this? Often life and death de- 
pend on finger print evidence— and big rewards go to 
the expert. Many experts earn regularly from iSvOOQ 
and more per year. 

Learn At Home in Spare Time 

Now, through this amazing new* simple course, you 
can leam the recrets oi thisiscience easily and quickly 
at home ill your Sp^are time, Aliy man. with cOrtimon 
school education and average ability can become a Fin- 
ger Print Expert in surprisingly short time, 

FREE —The Confidential Re- 
ports No, 38 Made to His Chief! 

IF YOU ACT QUICK— W? will pend you free and with ftO 
obKintLcin whatsoever, a copy of the gripping, fueinnting, 
eonfidi'ntipj Secret Service Operator No. 33 made to 

HI* Chief nnd free book on Finger Print* which explain* this 
wonderful training in detail. Mail C-oo|>on NOW! 

Don't wait. You m*F tievar SCO thl# anmanneamene again] Yon 
flHvmt no obi Lgoiloci. Mail coupon N (J W - while this offer laata! 

Institute of Applied Science 

bept.B*135 ]92QSitnny«Me Avenue, Chicago 

f " IN^miTE OP APPLIED SCTCNCeT"”" """ " j 
Dept.B-135 1920 Sunny side Avenue, Chicago, HL 

' r CJh: fi LI nftw-h; Without any cbhsatkan whatever, send pit: vmir 

new. fully iJluiilrateil, PR KK book on Finger Print* and the ; 
I free copy of the Confidential Report* of Operator No. S8 mjiJu , 
| to Him Chief. 

£ 

t Lk(*raf lira wl II hot be Milt to iNfl undtr 1 7 mm ol ago, 


Nam* 

Adiirfs* 


BOYS! Here 5 s 
Fen Galore 


J— m V Here they come! Around a 
jC I P * turn and down the home 
■ • stretch to cross the finish 
line with a last furious burst of speed! 

You want things that will '"GO” — things you can race 
wi r li — seewj-tera. pushmohile^. small auios with motorcycle 
engines, wind wagons, em. — Whether on spinning wheel* or 
glistening runners — fasi ice yachUv skis, toboggans, bob- 
^cds. motor driven ideds arid snow sjx-cdsiers. 

You air-minded boys enjoy gliders and model airplane*- 

Turn your hack yard into a regular amusement park 
with all these thrillers. — terns wheels, roller coasttm, merry- 
go- round swings, etc. 

Hnw fascinating to irritate l lie big engineers and make 
small water wheels, pile drivers, aeriaL cableways and other 
things that "work.” 

When at camp or on the water you reed plenty of ideas 
for new ways of having fan. Here arc dozens such as water 
bicycles, push boats, water coasting toboggans, water 
games, etc, 

On rainy days and other times when working in your 
home shop you have the hardest time finding interesting 
ihim^ to make I lere are any number such as eLectric loco- 
motives, motion picture cameras, wood turning lathes, etc. 

All in this great 

Boy Mechanic Library 

YES — ACTUALLY 

4000 Worth While Things to Make and Do 

Don't envy the other boys on account Of the rhlmrs They huva. 
lit 1 Hu* boy in vur rieiubtMJthootl to HJiikC tlic wonder 

where vnLi i£t j t nil >'mii SiJeiw;. 

Ccr [ha i lif-lll ft! having: tr Yoiifs-frll.“ 

] -J very thing Is pictured hut and rnadc cissy. lum’T try n> get 
along wElhotit these IXiufcg. .Send fur them right fiwsi} r . 

The complete library Ilf 4 volumes, each 
tKKilt 7i10xl !-i Inches and ^ Ith 460 Pages. 

Price $7.00 


4f jingle volumes m 


$2 each. Each 
in Itself. 


vein roc complete 


Honks are numbered: I. 2, ^ and 4. State the ones 
you viftftt when ordering, Sent postpaid when remlt- 
tsince 1$ sent with your order, or Will tie sent C. O. l>. 
anywhere in the U. S. Pay postman price plus extra 
jHijUa^c for this service. 

POPULAR MECHANICS PRESS 

200 E. Ontario St. Room P 7 Chicago, III. 
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RUPTURED MAN COMES BACK TO LIFE !!! 


f HEAR HE'S NOT 
WEARING LEG 
STRAPS OR OLD 
GOUGING TRUSSES 
\ ANYMORE., 


(YES AMD JOEr 
SETTING 
1 AHEAD IN 
BUSINESS 
SINCE HE GOT 
THAT RUPTURE 
OFF HIS MfNO . > 


ME GAVE i^F£l PAT 
ON THE HEAD 
IN STEAD OF A 
KICK IN THE PANTS' 


GOT RIO OF THAT 
HARNESS HE 
i LOOKS YEARS 

WOUNGEft J 


I THOUGHT J0F HlCKSl 'HE TOLD ME \ 
WAS RUPTURED - ! f : HE'S QUIT \ 

Saw HfM playing /wearing \ 

GOLF SATURDAY- //LEATHER PADS ' 
H E SH OW ED NO j / AN D HARD ROBBE R 
l SIGN OF IT /CUSHIONS. T HAT $ 

sGT why he can 

7 (move so FREELY J 


j HAPPY DAYS 
.ARE. HERE AGAIN 


JUST ASl LEARNED TO ‘ 
DGDGt That Guy'S 
FOOT KESOulT KICKING 
l HE- HOW COME?? 


C AN you imagine a four-ounce rupture 
appliance so sturdy, so firm as to hold 
large ruptures against strain? It is another 
modem triumph, for with it cornea comfort, 
ease and relaxation that many ruptured per- 
sons never dreamed possible, No harsh 
pressure or gouging; no unclean leg straps, 
no torture. The active part is flesh -soft and 
composted of tiny, cool air cells. The whole 
delightful support is anchored and cosily 
held by the most unusual rupture invention 
ever devised; it is a small buttoning device 
called Magic Dot* No other appliance can 
use it. 

You can have a complete appliance made 



to your measure and sent for you lo wear 
ten days, without risk. Send coupon or 
write at once for free literature &$d sample 
of the air-cell material* Don't delay 
another minute. It may he very dangerous* 
Let us show you. how to reduce your rupture 
ouiekty and properly. John C* Homan, 
Director, New Science Institute, 2174 Clay 
St., Steubenville, Ohio* 


JOHN G. HOMAN. Director, 

Nr™ Stirmp inKtitutc. 

2lM Clay St*+ J»i*oben»i lie* Ohio* 

* Si'Firt qew free 1-Mill, ttntf |nl criming tree sample nT fllr-raTt 
L malcrhitl Ihat “■luri'MltieK" air. without ubllUitiott, a ml 
[rll li: fj how I run ekV J'oUf Isewc^T- Four fluiiee 
deucy Mo4ei fu n't#r irs i>wy^ without Kink. 


50,000 More Samples FREE 
of Air Breathing Material 


riEjr ....Pt«ie.. . 
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NATIONAL AUTOMOTIVE 


LOS ANGELES is the most fascinating city in the 
world. ..and the center of. America's moa rapid auitv- 
mocivr; industrial growth ...tin: ideal city in which, to 
live and train for success in [lie automobile industry. 

Become a COMPETENT AUTO MAN 

National is an approved trade school, where in four 
to six months you may graduate as a practical and com- 
petent automobile man. .. prepared lor employment 
in a gigantic industry where Steady positions await 
Students of this institution. 

Train in this "SCHOOL OF SHOPS" 

Competent instructors teach you thoroughly all branches 
of The Auto Trades. You actually work on the latest 
models of all standard make automobiles, for NATIONAL 
Is the most modern and completely equipped trade 
school in America, LTFC SCHOLARSHIP PfcivjLECES Learn 
by Nationals famous "Actual .shop" Method. 

Learn this STEADY PAYING TRADE 

The automotive industry offers ever increasing oppor- 
tunities for trained men. Factory output increases yearly 
- . -and thousands of TRAINED A LUC Min ate needed 
nt beep pace with the growth of this gigantic industry. 
Start training any time of the year- 

Efficient EMPLOYMENT Service FREE 

National is % million dollar inscituaon, 25 years old, 
boasting 22,000 graduate! No previous experience re- 
quired .. .no age limit. ..star? anytime. Unlimited employ- 
ment service to those wishing to earn while they learn. 


NATIONAL AUTOMOTIVE JjCHOOL 
Dr 1 ■! . 7Kh, t-JOG r , is , J^ IL Ai SU* 

1**1 Angcloi California 

Sv’n.i me, ibinli.' I’. fr«, vqnc b:,- iSIuSttirei 
C-lt-iLo^ up AmE 0 <TKMiV£ Op|K*nuni[ua. 



Learn my amaiingly auCcetelul system— right nt home— in your 
spittc time. I^et me train you for real flunks, Let me put you 
in tounh with big business. Lot me (to for you what I have done 
for other wide-awake men and women, I>. IL Gnnrett says; 
"'Minin Jfi30 in one week before I via- half through vonr train- 
ing." Mns. J. H. Haatln^SflVfl: "Have sold (wo Ints, receiving two 
hundred bud furty-elght dollara In wnimlmiiQia, Have fine Imalnem 
lined aii,' 1 * A1 , I. Rtohea hiljh: “Made SIKH) in three morn ha in inv 
aparetfnie" flenrl your name and ihWnss at. nnce for my new, fr-Hs 
li if>k. "How to Become S Real restate H[KJcla!iRt/' giving lull fact* 
about niv rsmorkuble llOtae-HtUdy tViuive, my Free Unfits Service 
and pnaLt3v r a pnrof of big sueet'-rs, Addrtea PHtSlUliXT, Dept. GG- 
44, American business RuUdere, !nc„ itJS tUist dj Street, Mew 
York. tf. V. 







XWiLLiHG 


BE A MOTION PICTURE 


LEARN TALKING EQUIPMENT 


tEvcTy (SaiaJ 
from S.'W'r t o -S l 2fi a w sre k 


k Golden QppOr- " _==== ==^?.?_? 1 \ PAY, 

[ it nl.t ips ;lw:oI. Iht rt'+L- 
hlotNliinl young men who will Ic.im 
to operate niclion |>lef.nrfl OtjUljjinent and break 
Into this great Sndtwttrj ! . . . Work l-« cornpiirw- 


and thfilUng . . . Bind the pay U » rC. „ . . (Jnerutora earning 
<;«( Into 1 hli fits. l<r* iwing fnd ustry mid tx;- 


eom* an expert in handling ran king-picture projector" 
pven are In demand , . , Wo train you quickly. eafllls 


Trained 
m standard 


... 0 ™ i:f the h >i -1 l#it^]iiiritit-d -,-IhhiJ.. La. Ihe pqiwlffr . . 

S-.n ini tjf> ■ wi- k. Tuf If] «t«lu Jil* y->u to like y U vr iil.v« in BIQ FAY jjfto 


WJiinJ jjr*f.j«:lnr» 
liO ■nit $ 

levi .i! . . . W rih fw ib-toil-. 


MOTION PICTVRG WERiTOftS SCHOOL St Sp«W* GU DEtUOlT, MlCH. 


Free Book Catalog 

Send tod ay, without Obligation , for Our new 72 page efttalng. de- 
KcrthitLE btxsks on mure than one hundred and (Illy prunes I and 
Mjlentiflc aubjetrtfi. Including books un Aviation, Automobiles, Air 
Unite*, AH&ytc Electricity, tfomlaiy, Keating, Hydraulics, 
Model Making. Metallurgy, Radio. Ship Model*, SoiH>i p lVv- 
fumes. RecLgc?, Plumbing. I u van Ilona, Tanning, Tclevlsl rm, etc, 

NarmanY-K«nlerPulkHshinsCo. P Dc|ki.47.ZW.45lTiSl- P rfcwYDrk l N^ 


'T II 13 Beautiful, Ukulcfe, Art latfo color finish— wnn- « QC 
L dcrrul tone— regular rot all price tfi.W lor only 
Included with thlfi oErer Ptrli TLUier A Extra wet of KtrlngH; 

RlnO rany InsETLictlon method. SEND WO M-ONEV'—jjay 
podtmitD on delivery, plu.-i (H^rtago, 

MUSICAL SUPPLY CO, 

MidbM San -r* ititlnai, P. ft 0 ot Tt, Nv- V-ffc Chi* 

Qentlcvnen: PleWBfllrf mo (Fkutekw together with airlngij 

and in^tructloTia method, also tiiTwr, 

Xa«W ..,.. 

,Vddh-'. ............... T .. r .□ r ..................... n .. n . n - n • r . , --- r - r - 

LEARN WATCHMAKING 

and bfn^une Ndependi-rU - Wr help you ntoitv a pu^tioa 
Eany to-lcaj'ti. Sc-aid for F'REE t' AT'A Lt K » , 

*j- i-Dua waTCHMftwwg sewoot P*s^ anr, tou^, Mb, 




iuLce Ihnafi dj 
women hate 
dious task ol &ti]ee?r’ 
irn;, Hetriing niid straining neceesary with 
otJ-f-ahiimeiT juim When you aher* them 

lmw kWlKWAV— U-.i* E |e*«riir- minhlnB'h^l 

prfpHiini: vrniCB j-iiin n irfrtaurt^-Ta iuj tl^r *f* 

WHUTlincly lnw_ Hrujr mrm pLlaUly 1 * 1 1 ™ ulwi|& M r in* * 
|imi|- aI ujicf itii 9)ihh| HPtrlinlRj Hfidl i»uS « tl 

E-ururT-TKLH t^HmniUBjnK fWTJ PPtf. WriCr ai ..Mi laiff 

fill* dr-v-ripl ir r, h,T K W I si .W A I and -P m *- Ji = ii Iptf livJiicy 
lifErtp lie ijrnEn. 

KWIPtWAV PDOOUCTS, INC,. PMA- K-Iao 
HK PJftt tlnal St. Lay!*. Ml). 
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MC-q-HANics- optrsi 


For Your Home 
Workshop 

You should have a copy of this book 
recently published by Popular Mechanics 
entitled 

Make It Yourself 

The hnmr mechanic. whether younK or dlrl, amateur 
or professional, will take pride and delight in making 
many »i the things) rlenfiribed therein, 

Both father and son will _ find fascination and an 
nMecmtion of interest in making useful and ornamental 
article* for mother to admire upon their completion. 

900 Articles 
All Different 

There arc Attractive ship model*, a nMt variety of 
toys that operate themEclve* by means of an ingenious 
application r>f mechanical principles,, novel aimsacment 
deuces fur indoors and outdoors, for both water and 
hind, unique designs in furniture for children, scores of 
useful appliances for the home, things of beauty and 
utility for ]aw;n and garden, etc, 

Special articles instruct the amateur mechanic in the 
rare run I use of tools, bjxwLaI tools for special purposes, 
how to rend and use plans, how to solder, the making: 
of n handy work bench, cute* joints and method* in 
woodworking, automobile repairing, installing radio 
equipment, house wiring, fixture hanging, work) nj! in 
gkisa, leather, metal, celluloid, In this Work, utilizing 
parts of old machines to make equipment that would 
be t zpe naive to b uy , etc . 

Some of the Article is 

HioEorjjJ] Coaster 


Tool:? tor the Horne 
Merhnnifl 

Hhlo MimIvS Maker's TlioSm 

HLtild Vmir Ow n Ship 

Model 

Shi i' Model Plana 
H ater Sprite 
Puzzles 
Crazy Clown 
Walking Wampus 
Winter TotKJggim Slide 
colonial Brir-a-:nrac 

M siry-Oo'Twtfft 

Wiggling Pup 
BPnrk fat lionet) 
t’ hr latinos Toys 
Skating Whirligig 
Venetian Swing 
liirtL Jlousr-5 
480 Piiftcs — S23 
Size 7rlQxl H in. 


Writing Cabinet 
Workbench 

Tea Wagon 
Radio a ppnraim 
Lawn Canopy 
Camp < ’ar 
California Coaler 
M usl cat 1 natrumenia 
Hedge Trimmer 
Homemade Easctud] Game 
s^naun Turbine Muter 
Tnotrt irom Sewing Ma- 
chines 

Hcaall Valves 
Bench Lathe 
A Lite Gliro Shield 


Price $3,00 


seesaw M-erry -Go- Round 
Ferris Wheel 
1 limit ratio ns. 

Cloth Binding 

Moiled pnfltiwhl Upon reeel pi of prjpe any wb Eire In the 
world. If you reside In U. fl.. Hawaii, Porto RIuc, AUwka 
or Mexico, we Win send the book by mall C. O, D, If you 
prefer. Si in pi y pity pOsmuiEl When he delivers Ibc pnrkape. 

POPULAR MECHANICS PRESS {ROOM P-7) 
2O0 E*« Ontario St. Chicago. 111. 




^0MT canlget into 

Aviation? 



Read this Answer front 


A World Famous 
Trans-Atlantic Pilot 


VI AT ION is -wailing for 

nn one] Landing fields, 
plane and equipment fac- 
tories, air lir-itf;, service and 
sale* organizations — all are 
leaping nhend in Ihc liioSfc 
LimfltlnR development any in- 
dustry has ever knnwti. In 
tucli rating, feverish activ- 
ity, Where is there any room 
hit n man who lias nothing to 
nlfer? An empty- pocket houk 
t:- no drawback — but Avia- 
tion Hoe no place, no patience, 
no time for empty hands or 
empty heads! Aviation is 
taking- of! for the greatest 
non-stop flight, in history—* 
and the men who will go 
along and climb to the top 
ure the men with n founda- 
tion of FACTfc? under them. 

You Don't Hare to Fir 
— 4* CrggnU Job* 
PAY BIG 

To succeed in Aviation— 
make BIG MONEY — ■ you 
need not necessarily be a 
pilot. For every plane (fiat 
flica, there's an ini mediate 
rtccd for trained men in more 
than forty different impor- 
tant jobs on the ground, Con- 
struction, motor and instru- 
ment experts — airport man- 


ogers, service foremen, salesmen 

— and mare, a LI make ronl 
money. Put every Last one ot 
them must have the FACTS. 
Today's p to h I e rti — YOUH 
problem is tu LEARX Avia- 
tion quirk. 

Get Your Grennd 
Work HOW 
Hint on Will Train You 

YOU can train at home Id tiuutc 
5:1 me. LieiiteliaUt- Waller II in— 
lira, wurltl-famoiiS Aviator, 
often? you a proved course 
wide]] gives you al] The fuels 
about Collsinictlun, motors, lb- 
sir u me uts, theory of flight, 
navigation, commercial Avia- 
tion — facia that every man 
iiulsI have to intelligently find 
profitably nil ANY job lb the 
Industry , 

Cot Blaton's 
Free Book 

To take an active part In 
Aviation you should be flt lesMst 
Ik yearn of ant. if you are 
under IS. pic»c do not OBk for 
Lie tit. Htn ton's Itocife, because 
it will not in- 
terest you. 

Serious- 
m l ti rt cd . alr- 
m in (led men 
are svadlnfr an a 
tiding lu) thin 
hue It. Wo want 
you tn have a 
copy . ton . Solid 
(he coupon 
NOW, 



AVIATION INSTITUTE of U. S. A. 


Walter Hinton. President 
ms Ceabeet^cut Avenue Waihlnetob, D. C, 



| Waiter Hliiton, President 30] -J 

| Aviation In Kti« |i t|. i,f tJ„ S, A, 

| Itlj Connecticut Auk., Washington. I>. C, 

I Pic ape wnd aic at once vo«r FRISK linak, "Wings ol 
t O pport-imlty , ' ' showing licw I can get into AvIallOtL 
I 
I 

I Xamp. 


I Street 
J City. . 


a.. »■■***>•-* 

<Mu&t be over isj 


.. .state- + . 


1 

i 
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YOU BET 
I'M 

HAPPY. 

HERE'S 


MY 


SECRET 


~how I jumped 
from*35to*looaweek 
in less than a year. 


[ wins beginiunfl to think that S35 :i was my lituit. I 

liod ttii'd many sut-calk'i I hi o^p4>nuniti^." They all offered a 
rhanra — but a slim one*. L'^uiitly it was n caw; of ^tieLitkSt 
ttround, ten. fifteen or I: Sh*Tat>" yearr* v* it ]l tut Crtlt«u3e efcanre of 
milking £3.000 fcu $4,000 Li year by the time L reached the afle Ilf 
DO. No frtLo* with puth and ambit tun want* to wait that 3un,g. 

I had juiat about given Up hope of finding the fight |WOJ»flL- 
tion. One ch±y I npenml a maEimno anti fiflw an ad which told 
iif thfr fip|M.‘rtutti liea in Radio— how Radio's armtidOK Rrowt h 

was opening hundreds of $50, 9(30, 575 and S3 Of I a week Jobs 
every year. My hojx-i and ambitions had In-en blasted ->o 
many li ink's that it xou-nrlod too gnod to ba true, I tu t 1 i-uud: 
M ]’m not getting anywhere here — it only ren-ta two eettO to 
find out if thbt’A true— rU f^end the coupon," T 

In a few days I p-eeivi-d “Rich Rewards in Radio.* 1 Thar 
book opened my eye*. For the first time J wall End that it a 
man want* to make good money ami doesn’t want to wait a 
lifetime to start doing if. he has to get into a ftust growing field 
— because it’s rapid growth that cmkea a lot of good jobs. 
Wiliiiu a month after I started training for th? Radio field r 
was making eatr* money on the side lining lnv neighbor.-’ and 
friendn’ sets. I made |-f00 in the- fir>t sii rrmntha. In Ice* than 
a year I was pulling down *7". to StO0 a week regularly in a 
Radio fit-ore. And i was doing work Iliac wan fun, HoIICil* weekH 
j ran my earnings Up to OS high aa 

The outfit that nave rue tin training certainly art’ square 
nbooters. They ju:-t. can't do enough for you. Mr. -Smith, 1 1 m:‘ 
President, and’ !iU lnrg«" *t:dT. never let down for a Eninute, 
Although 1 went to work fora Radio atofc and am now in 
htuanc** For myself, they' would have done juat ux- much for mg 
if f had wanted to be all Optmtcr ill R broadcast i tig Station, 
Commercial Land .station. Operator on Bnard Shifi or if I had 
wanted to enter arty of the many other opportunities in the 
Radio industry. 

Take my tin. Ft aci out what Radio offer* ami 
what N. Ft. I. offers. They will deal with you 
the same a* they did utfli me — send their l>ook 
and then let you decide one way or another. 


[ 


This coupon started me on my quick 

RISE TO BfC PAY, BETTER MAIL IT # SEE 
WHAT MR. SMITH CAN DO FOR YOU , 



I. K. Smith. President 

Nation, kl KaJio JiuiIluig, Dept. OGPP 

Washington, l). C. 

JVar Mr. Smith; Scud me "lilrti Rewards in itarJIo " I 

want prut 4 of wiro* Rod Ip itHfru a»d that pour training is 

ruining men's pay. l umlcrataud. thin refluent does nut ol«iL- 
mg m tug learit and that no agent- will calk 


Name. . . 
Address . 
City. . , . 


........ x 4 , .Plate. 



cone 


1 r li m a re C hOie n by Amci iCa'S f Ore mo St 
rummers— and why Ludwig drummers them- 
5.1 popular, so much in demand. 

pa rM£wrs. You, too, tan be a j at 
drummec and win rich rewards. Learn easily with Ludwig' s simple 
self-instructor. Send now for literature and details, no obligation. 


LUDWIG & LUDWIG 

702 Ludwig Bldg., id 11-27 N, Lincoln St , CHICAGO. ILL. 



DC A RAILWAY 

Dltraffic inspector 


EARN UP TO $250 Kapeniei ^ald 


AGES 11 Ta $5 

Years 



Trained men iwGdrd En this important pmfts- 
kIoh T’uLscJmUinfi wiirfe.; plenty of variety; 
e 1 1 a i ci? to t ravel. Afl vanceme nt rapid w itLi ex- 
in nyr ■ Report tohlgSi riffle a ate. 

i \SHI3T YOU TO A POSITION paying 
s iso permo, upcncruiv- 

klr-i i - * : • f f ew weefcji' n pare time home Jriatruc- 
r refund your tulu inn. Advance rapidly 
i- - 1 , S£00. |3i50 tier mo. t’nrit moderate: 

tiTisj- dt*lr«l Write today for fn^ hUfttlet 

which telh alt about Traffic InapCc- 
1 1 on And; wla at It cun do for you. 

STANDARD BUSINESS 
TRAINING INSTITUTE 
DIt. 2 Buffalo N. Y. 



Turn Your Talent Into Money 

Cartoimtets earn from WO to 52,'iO.Ofl per week — 
son i* nT 1 1 u"i ore . Krm;i rk« We i lew C! reta System 
of Draw trig teaches you n half the usual time. 

Send fur h Anklet and .H4imp3e ittutt p|«tf 
evplainiuK lull dutaLLri of [lie Course. 

THE NATIONAL SCHOOL OF CARTOONING 
6£i Fartlon Building Clmhi^ Ohio 

Government Positions 

Census Clerks, Clerk Curriere, Rural Carriers, IUiiU 
\\-&v Mail Clerks, Foptmasters, Depaitioent Clerks, 
and tnany otliers. ^[ilenditl salaries, easy work, 

vacation with pay. Only common seliuol eiluciitiun requin.-rl. 
Ksumimtintis often. ^7,1176 uppuint+nl laat year, Send for 
our Civil .Se-rvi™ Catalug No. ri. COLUMBIAN COR- 
RESPONDENCE COLLEGE* Washington, D.C. 



rr *?*7 Stop belTW-r^V^t tc-BiiDcf 

Lnr» it’ll* /nir ett fourpiiptiion. So cheerful ind 

jnl *1 your fuTumt Y-:iir rulli eufly uir-n-umo » 

yr.n pn-n fifo to tht S*iv 3 35 c Far for thts imuini b 44 h. 

RICHARD BL AC K STQM E , P-*77 Floflron Bldic., H, V. 



S CIENCE n-iw Xhowa that the tiny prufttatei 
gland rr^rj-uently gau^Bs lout health and 


strength, night rising, cu twtlp&t I r>n. pa I its 

iy. 


in 

thfe hack. IcKU. feet. ere,, in men poet iy. ( 1 n- 
h;-sa corrected this may lead to tnlBerab-ts old 
ngfl amt gravpauigpry. Now an ftmnrlng dfUg- 
Icss treatment la givtns swift, rigrmanvsJtri-Jlef 
to thousands. l’fi£'d anil en(fi?rai?d by phVBj- 
Clana. hmpltata and flanlterlUtroS- Hen ton trial, 
I’beI 10 yrar?i ynunucr tn Tduys or pay nothing. 
Write fur uffrr arid fr-re btnig of darfug facta 
about men post 40. 

W. J. KIRK* Fret, 

2131 Martin Awe., Steubenville, Ohio 
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RUPTURE 

Appliances Made To Measure 

Want solid comfort ? Wear a 
Brooks Appliance with patent* 
ed Automatic Air Cushion, 
Get more comfort and jo y out 
of your favorite sport. No 
gouging springs or hard pads, 
but soft* dean, washable air 
cushion. Allows full body free- 
dom and still furnishes absolute 
3,000,000 B rooks Appliance* sold. VV ear one 
bn, ten days' trial. Try it. Know real comfort. Write lor 2&- 
page Rupture Booklet FREE. Sent in plain sealed envelope. 

Brooks A ppliartce Co., 107 l> State Street, Marshall, Mich 




~ W£/V GERMICIDE — 

dead, healthy scalp use Lucky Tiiicr, 
:airuyp gtruis, and gives Co chin, falling 
hair a new life and lustre. Delieacely per- 
fumed.; world's largest seller at Druggists, 
Barbers, Beauty Parlors. Try It Toduy ! 



gSSft A Better Looking Nose! 

Improve your pinsnsl jppoirsiicp 

My new Model 25 KoSa Simper Is ^ralgrteif to im- 
prove tn# fthape of ttie nose by remoulding (Me 
carLllape and fleshy parlS, wifely 4ml pllnlf^siy- 
This IsacDompUflhetl ibni the very n neanrt precise 
adjustments whlcli <mly my [hatented Mwiet 25 
pcwsseSBCS- Results are IfcHli&K. C-tsn be worn at 
ulphl, or during the clay. Money refunded if nut 
SMistlal niter Oilrty Utmt 1 trial. Write lot free 
booklet to 

ra r rit 1 TV. Pfortrrr .-SAfljHHfl SpfrtaHtf 

Dipt, «1 BtNC H * MT0M , « , V. 



BOW LE«S? 

this oAitTF.a (Pat f d) 

Makes Trousers Hang Straight 
If .Leges Bend lb nr Out 

Free Booklet — Plain Scaled Envelope 

The T. Garter Co.. Dept, E 
South Bead, Jnd, 


TRUSS USERS 


HESIF PLAPAb-PADS net: patontably 
different— being mechanim-cheirucx> applicators— made hcH- 
adbtsive purposely to keep the muscle-ionic called “PLAI J Ap M 
continuously applied to Uie nfifected parts, and to tainitmzc 
danger of slipping; and painful friction. The fabric is solt, as 
veil’d, and beinj? adhesive— 


—clings 

closely 

t* 

the 

body — 



— without 
straps* 
buckles or 
springs. 


Ea*y to ipply, compare lively 
Inexpensive and co ttt lorta bl a 

Eor almost, a quarter century &tack*i of sworn testimonials from 
many different count trie* rept^t tucee^s, without dela y Croat 
work. Process of recovery natural, after w hich no 
further u^e for a mechanical support- Test of 
the reined lot herbal factor “FLA PAD - ' sent ycu _ _ 

No charge for it now or ever. Write name on coupon 
and mail TODAY. 

Plapsio Co, t 2621 Stuart Bl«fg. f St* Louis T Mo. 

Marne 

Address .... 

FREE — Trial Piapao— FREE 




“Not a dollar raise now 
but I’ll give you a lip” 


“TouVe getting nil I can afford to pay for the 
work you re doing. And if you want more money 
you've just got to learn higher class work, and 
you’ve got to learn it on your time, not mine, 

“There's the Drafting room. That's how I got 
my start. It's a cinch to learn Drafting in spare 
time* And if you do, I'll give you a chance and 
an immediate raise. Or you can prepare for one 
of the junior executive positions in the office. 
I "hat's for you to figure ou t , R u t d on 5 1 co m e back 
asking lor more money until you can deliver a 
higher-paid kind of service.” 

That bluntly is the employer’s side of the “raise" 
question. And thousands of men who take the 
tip are investing a part of their spare time in 
home- training — getting ready for the posttion- 
ahead and more pay before they ask for them. 
There is no shorter cut to promotion than an 
American School course. The quicker you realize 
this — the quicker you can put yourself in line for 
advancement* 

' — — — -American School- — - — - 

Dept. GB- 47 , Dr«xal Ave* and Sflth St., Chicago, IX 

Without cost or obllgatLrrfv pl^sst- tc|! am? 
ti< vwJ run win a bcl ci-r jjoSi L ion utn I Ettcrcaacd 
pay iti line iiuicJ^sj X below, A I ho explain 
ycur jju jr;in.c.e*d employ meat ^ »J u_n, 

BUlLmNO CONSTRUCTION 

C ArthilttliirRCJ building ConlriiciJ ng 

DRAFTING and DESIGN 

LI Machine Drafting and Dciign 

1. 1 Architectural Djaltlnf 

O Electrical Crafting 

□ Structural Drafting 

n AutflnJftHvt Drafting 

□ Mechanical Drawing l«r btglrmcrs 

ENGINEERING 

□ m*chiMi*al Engineering n Au|pin*ti*c Engineering 

(1 Civil Engineering □ Machine Shop 

G Fleftrftjl Engineerin') Practice. 

BUSINESS 

□ Accounting. Auditing 

ij fttnlnc» Management (Finance, Snl« t rroductlon. Ac- 
counting) 

□ High school in 2 Y EARS 



AMIAtCAN SCHOOL 

tn&t *1* 

i ■ . r i ! n r ■ * >i , 
A r.HT FOli fffll ir. (Jrrr 

f »9 *«tmJ * n nr*f-ti. ('■»«>- 

nc4* rjr^' _ u<te r " <i"J c^ik- 
t ,rf, 7 *-r it* } 

p.ii’ii iFur |. -.Err u-Jlu:i Hm-i, 


NUTIM! . . , 4 ........ ......... r r n ■ ■ 

OecUUwtion, . r ^ . 

St. Nu, . „ 

city. sute 
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Get Strong Quickly 

Hcrr'a fm. utUiRLH f onport unity lor everyone in develop bln 
body and ulifuift is rent m reus Hi, The** rhesi expander?! have 

prr.-ti:, lrj l!iv iidKd# <J Ihnu.nini , »t£d Ai.d. by die ctHl-nrwra nnt uf »i 1 h i <•■ , 
■tu tni sill*- ■!••• [rt-i-t tiirani -if d'-Vrh jpi hi e-St h iWifl 
Jni;> 1 ' I-i-i-mint t' ••■r n • -*i-i u-r- piviBFW^jvi- Y-hij 

Flu/t pitli inir 1,1 l-p ■, .: *UJ-» iliJ M S' CHI b»-'<.|r.r *Ti>nf' r. 

mill i . ii 1:1 j 'irj Aft d.1 >: 1* MaFF-iiW will- n.l| rS? 

■m Iii ■ 1 iilEar VVS%u yipu tail -J'.' a Ii 1 a. yvi v iJI hsT-c fiiw-ly 

• ir v. lu-jH-if an iivh'i. i'.i|ur>-iic li-rjllh and firc-lfl hi Ef-li|1 K-. 


One Week's Trial 
Will Convince You 


lh 1 .x r I , Ifrf Vnfp F,rit 1 1 me ■iuu t !■ i <ilw c.rf till"-, <Xf!fr*-IK-tl 
VOli in ill Trhilirr "l.i.! yi n im cih ill.-' riel I land tD 1 ' 
jH'-rr--'' l-ulir Vhiu a'ilL Ti-'l IN''' i r Vnri hUcT a !t" I" 

UF*, fir vlii:t h - 1 ■ - ■ J Kef II I Ip iLl i'. 3 ilii'n 
ai.iL yin i‘i! know rli*c loin ju"C wl.»t jroo 

|i*i v njTHi'I WWLtirtt. 


Nnr-ihPTp 
I . I ‘ " , I J 

iii Ltiiiiti' 


Manly Muscles In 
Double-Quick Time 

T'ir *r|l. fc-ijlh hmli ■ '■■HU Ih-fth'j. r*-4lE.-pr> > Aid 

wS. iirn , '.'ri, J 1 1 - hat if-TK'ii In ■ ■■ .mv! nt '! Ha 
cat ■ nuirer nrdJ riary mm. V^i-'i * --- h I i mi 

“htirJflSjF p(»li., pflidf. Ml o'bfC-rl -t'-T 

adaiimlion iii h btHiLnc i- ■ . i > — irpnilir bund-. 

Krii-jt- Si r-a i>inrd lyt*-. turn (■> id- 

min K Lwi n hH n.'"r.ci jv r akir-i W- If ir * 

IIL'Iilfr. » r+ -r It *¥ri,nii.n, {■,. r!j.r nr 
liriwi rf'llfw f 11 Kwlr, II n"i >■■ 

«tll«Jll Id L klll* U'fhf AlP'l.l 

Be Strong 

T 1 1 F riifrivnl fif ill"- fiilyri 9 ft Mm ’ nse 

Ju in Lhp felmin Bf ■ IShi 

till jjirrn Elr* win April v, iisnfs 
Tim rrinjj rjr Iiuy w.*-a 

htri'ivilli unci 1|I*.M lull -d n.r> i| ban |J 
bm Jn-m! cif (vlvJifc; dmii-L j* * I * i ■ 1 1 

E»n-.ii| Ef |lin '-up wh^ #-r. ;.-.y |iHn 

vn \ f milnJ rerfirr in wr nnd 
PTWle, nnd ■■till t-Hiry on. 

Greatest Bargain 
Offer Ever Made 

Heri'toftin'. l , Xl j p:’ , Lh*ts of tli-is nuLufi; m i'rt j I'xiwrmfvi', 
now w<: arv uir^rins llu i m for a ilmitol iLhjg 
i.rify, M Tit f-vt*ry |nn*v. Take ilcIvhiiIAjS^ »f (Jils 
jft'l.li'ij ofjjrtifiijaLTy 1 n-f^ ij-h? It I* 1 <ji ‘ for rlso 

prtff' nmj' lw. wlihflmwii qt any ljnin, within a 
noil-rt’- ifi'rc'R y<jur rhinre- f^ral' Iff 

SEND NO MONEY 

Just Jill In the* Pdupon below, <ii ^ 1 1 ; n;i 1 3 nc wlilnli 
rwrcistT you warn:, and LI, will ronic r m h 1 tu jmjr 
hiiiLW t-uT bfii- ji] i ls a few Guilts ]i( if tner i>|>pn 
trr It and If you Jiru (tSKWLlJNfliMij uv^ry 
will ho n niMvl]. Tliftl's (Mir Sr^m-rlinl 

been hi liijsInr'A.ft jl numlifr <if yr-ars >■. 

1 -i-iTvlbSHH j.ijST a* p-tironi-iiM'd. \'ou l ro 

Xr.itmne Pbilli) f"' ffllMr, 

l)Lty twt» u.r tbri.v ivt this rfmarhiikli! 3'.'W prloe— they raLike 
vnniltfliil Eifte. Ainu In tt’li Cnliloa fur 

PragfTUbt C iti cU«r Co, 

Langdon Bulfdini, Dtpt, 4447 
BroAdwiy and Duane St. r Now York City 

Ikar Sir*.' — P]'.-hn» iw-nd smi" j u' ir ’ 5 f-ribk 1 

□ 


Fruivninli 
] (5 Eolftf L-Jip|-c: i»« 


ns 


99f, 

JJ-BU 


I. PT-"k t ih n qi:.n vre: -n-HJil.l II Eft ■ iral- r -■ 'ji'd l''ihl T am I-. I J r ' ^-l-iiI- till - P'-H-t I* 'll 
iU okmil'.Gi'l v \trr. If [ nm net put L h' L | ^oii pfEiinv the wiilila 

JiVif dmjfh i.iid j i -4 « LI riiirrii nijf nitrify. 


ffTREET-.,,, 

CITY oml STATE*.., 


Think nf ttr—Mc for AH EXTRA HKAVTt-TKXRlOVED, 
V I VK-C A D LET) PROCHKM^IVK K\ kUf fully euar- 

a meed— MONEY HACK If JH 39 ATI 8 FTBIX. Win* more 
i itn you JiKk 



Books on 32 Subjects 

PotrtlEar MfWhanlrn I'rew fliH'i-lnlliH-M in nupplyltii? rk s up jluh 
(UDJon I.fiok ovpr this ILhC- Ch^ck TFbe bonks yuu want, am] tiuill 
thM ndvfrtlBetnt'Eil 114! yuur order btiDk. Caiafog with ] inta nu 
iilhlHU Irctv 


AIRCRAFT Iflnrfem} 

Coin plfk 1 - C |>Ki-d al o, r $1,00 
ARTIST (Cemmtrtlil) 

Mnney->laklb|f Art. . . ,S£»QQ 
ATLAS («f World 

^Ttidtru- New Bound- 


ai-iw siJd 

AUTOMOBILE 

P»L]]TLri£ StvSO 

BOOKKEEPING 


I'rurl.ifnl UATidbook., . hU-05 

ISRICKLAYINC 

Pluln ilii'L Kjirirv ....... SLSO 

CARBURETORS (All Makesl 

Only ikriik t 'uvcriiiK . , .$t*00 
CHALK TALK 

a ml Crayon presenta' 

ttoTl S 1 . 2 & 

DRAWING 

Fmhatid »3id PeH5|hp- 

tiv«* Si. so 

DRY CLEANING (Practical) 

nnd Dyer . , H.9Q 

FUlWFR RAISING 
1001 ClIIrtUlGTOl 

A lowered S2.0Q 

FLYING 

jHimdiHed ,51.09 

fur raising 

Fctr iToCLl .......... . . S 4 .OB 

FURNITURE REPAIRING 

FintsFlilny and ivrm-a+ 

tlun ss.oo 

H0 M C FURNISHING 


INVENTIONS 

How 10 MaXn FHr, .... !M|I 

LETTERING AND DESIGN 

St U'l in HAn dbfioJt <if $ 3. 03 

MAGIC 

World's Hi>t Book iif, . . $L00 

PAINTS AND COLORS 

M!x:tut of , . . , . Jt.OO 

PICTURES (FUNNY) 

ITuW hi I iraw. r . ....... 53*00 

Plastering 

I nstriir tion Man- 
ual,,., 51.25 

RADIO ENCYCLOPEDIA 

Very (Vimi>ki •> .$s.ao 

REAL ESTATE 

KftUfiitur. ***,... S 2 *t 4 

SHOW CARDS 

Arttatic. * .33,50 

SIGN PAINTING 

UkcitUCr Hvwtem nf SI.BD 

5t ea rn Engineer'll Lkieil 

Ifniiw to- Obtain 37,00 

STEEL SQUARE 

HOWtoTTW 31.00 

TELESCOPE iSmnkui 1 ! 

How to Make . 53.00 

TOOLS (Uiing 

TinkcrltiH wdli TchiIa.. . 32.00 
TRICKS r?on: 

For the Amrslfur. . , S3. DU 
WOOD FINISHING 
Plain and liiTfjrntlvi 1 . 52,00 

WOODWORKING (New,': 


and UncijrAtluu. ...... .51.10 


Moftt Complete Book 
for Amateurs, , - , , 


S2,&0 


>SEND NO MONEY 


,1 iiFit rliFTk the tnohayuu want , ami mall the whole advert fflf-nu'nt. 
it to your order blank When postman hands you fjooka. jiay Min 
thT in-lee and few eentfl iwfdmie. If outside tltc l f , k, rein It- wjion 
ordiTlUii and intJurte in etnta [N.T book t\lru for iHisUAtJO. 

POPULAR MECHANICS PRESS. Room P7 r ifld Eaot Ontario 
st* r Chicago, III. 
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WANT A STEADY 
GOVERNMENT 
JOB? 


RAILWAY POSTAL CLERKS 


$1900 to $2700 a Year 

COMMON EDUCATION SUFFICIENT 
STEADY JOBS— NO LAYOFFS! 


Many otherU.S. Government Jobs 
open to Men — Boys 18 to 50 . 
MAIL COUPON— TODAY SURE 




V v 




/ Franklin imtHuta 

/ Drpti LI 75 Rucheiter, N. V, 

RLLHh tu Inc Ircc r>f etLarpip; (t) A 

/ mil dtSCtipllRn Of 13 ht pnqjllOn 
/ checked below i (2) I-Yee enn y uf uj- 

^ li^Uf e> 111 List rated hook "Huw to (Jet a U. HI, 

CuVernmenl Jub": A lL<it q| L? r ii. 

ji' COYrTUtMIit J obd tm^r utl4lnhliLa 

*. Railway Pest* E tier l(. 1300—177110) 

c Post Office Clerk mftD— S23ACH 

v .. City Mail Cirrus n i 5 I 7flfl— i Ofl > 

.. Rural Mail Canin' i|$2 1 0U— J3300V 

Greer a! Clerk (H2GD- 12fiM) 

, . Impcclar nr Ctliloms <£2100 up) 

I rnm infant I ti tfac itir, ....... -(12 £ 00 up) 


Shtirt Hour* — Pleasant Work- Rapid Advancement- / 
Permanent ErnplttTpicnl — Lgnff Vacation with Pay 


A iltlrf-a* _ 


LEARN CARTOONING 

AT HOME DURING SPARE TIME 

with the ormrHe that hia t-rai ned HU N |> HK DS uF hegi n tiers gticcc^-f utly . The La fldan Pi ert U re Ch act !N \ Rthod 
of teaching ORIGINAL drawing by mail makes cartoon itig easy to Learn. Thi.°. school is a Member of 
The National Home Study Council, IVriUs tiday tor ttAmjJa picture rtiart to TliST YOUR ABILITY 
and examples of the work Of *uccOanful ntudentfl now earning From to S’itM) and more per wttt, 

Knckwo Gc Id utamp** and STA'I'E YOIJR A(it. 

THE LAN DON SCHOOL, 2838 National Bldg., Cleveland, Ohio 



T r&llW TO 17 IBM 150 tn 5150 PCR WECk 
4>E,A5WV *M BAIMT Write for Frrr Soohlet 

SWEENEY ~ SCHOOL 

MlSA Orand la HUUI CITY, MO. 


MONEY for YOU/ 


A Nr.ie itf usic al Inttrumcnt 
THAT ANYONE CAN PLAY 

THE BEAUTIFUL 
HAWAIIAN HARP GUITAR 

AdVfFlIHl hi fl 1<II» 

Sk'tts wherever h h^w i i At the aiumlm; luw 
riricu nf 5 f l.75, YuU collect S2.75 caifi with 
every lasrilef, Wf deliver and Collect the 
t?ai in«j. rKi :]'' 4 Msu«i c inri l ino!; with every Instrument. WrEia 

I'iLLJetarnl li t it- lull you btiw to get 

YOUR INSTRUMENT FREE 

MUSIC INSTITUTE OF AMERICA. 430 S. WibuN At*.. A***. 14. CHrCACO 



‘ Pick YOUR 

GovernmentJob 


WV*k for Curie Him. tlrfi imit wj. 

flow*. TBrpei-iinp Mid piclt Iraif wJLfc iiay, i«*d» 
ndraaiiOCiiBai. jKn,*iau. H*md !■<- ir>V fnr« L--*'li 

11 if.... . I., i- ... ,j.-_ ' rl _ II _ 1 1 _ b| U „■■ 


r w-b kuanur," 

IMPORT ART 


FlebTf- e»0'j 
1‘nwi 1 1 . :. n . J ' 

Aatnrt. . . . 

A Hfftt . , b.xb 


“Wjw 1,1 SKiWl l...-> i-(|,r,ri,r P*r5 J u,n'"— Ei-ll, 4lv i'll 

4ll ur*r l.une or Mural in*, iAn oi.i^tT. » ■ '*1 
V' -ii flrrd n.;. Itbuw «nd c» ait nwiod. r-J'K'i 
^ ‘■lUBti'nr." 

NUTICX — RniLwny PrwUl fl rthmln*- 

* it>a ('■jn.ir.i. Yeirty per wilh ilhi*inm tVBhujiw fl£TS9^H3. 

yon r»ll &-r.j , nriifg^dl mS i.viirn. 

r^n^ifSh^SSjSaT - 

SMhiiier, N, if, 

wlth'jdt ol.-’.tJiL'iq. y>uuj ifrM L-.'kiL “'Eiyiw r-j Serum 4 (j-anTnminl 
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I easily, pma n sn t iy €<irri*et*3 . "Win hap. II 

lpLiivM*ii4 tuces**, Atl for f <)!■ 1 fi J n 1-171* tk.n 
F and *1 i*l-JaL EjhKHicufrayli raeeed. hsM d I met or (KMOfi 

12375 ftimiliFiiril ftw , LEWI'S tFiSHTIJT t . p* h, sll 




INSTlTUTr. |i*tr*n 


BUCHSTEIN’S liBRE 1 . 1 MB 

w scath'iag Lo >Ta nr 
■ E u i a p ■ ■ s w iiiiji . r rio I , 
nent, light. ! 
pnk-n i-^i rn, Itrs:*** 
fair fe.il (N-lv.i-rtihirfl, 
D. BUCNSI tiN CQ r 
SID 3fri %*, 

M PH-N EAP OL Ift MISN, 


BOW LESS and KNOCK* 
KNEES UNSIGHTLY 

Those afflicted with BOW LEGS fihoultf 
wi-ii r Hi i- ''PKitFECT LEO FORMS" 

HtHi OYcrmriif: Hits ilcfiirmity, TrouscrK 
hptig £nirf telly prfrajght, M nde tithe high- 
i v t i!:r.Hde a lunjinuin. ManJtJiry Limit. Kim 
i turn big. to init era (jr sfl"i 8endf«r 
hrhjfclot whfwlii|i*p|i(»io» of nif-n villi end 
w it hou F tliu PERF 1 :CT LEG FO H M S' ' 


PERFECT 

HO N. Mnvlisk) A™, 


SALES CO. 

Dem. A Chi .mil., Ilk 


NO JOKE TO BE DEAF 

— EVERY DEAF PERSON KNOWS THAT 

t makt myspir hear, after ln*1»if [leaf lot yeurn. rcllb 
IlivAe Artjficlftl I'-iir Drums. f T. r'.ir 
them ilujf and night. Thpjr p r.njj 
head noises and HBfllriS eara. 'nicy 
are perfectly eamrwibfe. No one 
itr.Era tHem. Writ# me and I will tell 
yOtl n true atofy.Hnw I pot dear and 
iicro I maHe ymi hear, Aridresy 

f.EO. p. W \Y. Artificial Ear Orum Co. fine.) 

sft Ridx.: I ^-'h-d-iy. Mktb, 


r NOSE* 

Imp-rove yotar appearance with the ANITA 
NCiSE ADJUST EH, Shapes fk-sh niid enr- 
Lilaae— quickly, safely and pain ItSBly,, while 
you ah'fp. Ri'sukaisre Ductora maLae 

k, 68,000 users. Write f r 30 -Dny TRIAL 
OFFER and FREE BOOKLET. 

ANITA INSTITUTE, 712, Anita Bldg., Newark, HL J. 


Thrills Galore 

OUTDOOR 
S PORTS 


TEAR ROUND 

you ever heard of 


THE 

Have 

Water "Bug Ball” played with 
round motorboats or An* 
givng for Human "Fishes M 
or the 1 ^Tumbling Barrel" popular at V>a th- 
ing beaches? 

Dhj you k now bmv to try "Solo ''baiting practice in base- 
Ivill or improve your accuracy in Li-nm,-. hy Lr> r in^ to 
place the ball in numbered squares ? Have you tried 
webfoot attachments in swimming or played Human 
"Chester#'' oa the beach? 

Thero are 12 k ideas for new and pop- 
ular sports in this JnterMttng book 

Take A Copy On Your Summer Outing 

Although winter sport ■=■ are thoroughly covered, the 
following are of most irtftTL j $t at this time of the year 


I >. i 1 '(.lLI 
Hoy tk 
C:L::L]jing 
CtluMi) 
Fishl rtii. 
liSs. kTH 


Coif 

Handball 
Model air* 
planes 
Motor boat? 


Outdoor 

rammer 

game# 

Overhead 

trolley 

coaatii-r 


1‘pts 


PhoLCuifapliy 
Smmmim 
Tfnnia 
Track work 
T caimine 
Water sports 


152 Pages fully 1 1 [Ust rated. Cloth Bidding 

Sr m C.O.D. anywhere in U, S, Pay postman 
price, St. 50, plus H-w cents postage men de- 
livery,. If outside U. S„ remit with order. 

POPULAR MECHANICS PRESS 

Hoorn P 7 2 fM>E, Ontario -fir. CHICAGO 


Your h-nrly run be iihtl xhouH bo 
dynamic in its energy and powfdul 
in every muscle- If you are a weak- 
ting a make-believe man — a 
skinny, flabby outfit — it's your 
fault and yours alone, You don’t 
have to be a weak, nervous, iisolrw 
fellow. You can be strong, mui- 
cuhr, full of energy- and you will 
be if you have t he sand to follow the 
path thousands of others like you 
have followed under my guidance- 

Maybe you arc one oF those fellows 
who have thought they could run wild 
without destructive reiults. Maybe 
you’ve gone the speed limit in the Utt 
or -o.hu ic of your p-hylitd jMtwns, 
M aybe you I house hi tbtr' WU SO end 
to your vita Eh y — *t hat you could so it 
Ha V and night and dissipate to- your 
hei r L 'a content, how yon know better 
— you’ve tea me d y,>ur ivM&o - - and 
what are you golPS to -do a ho Lit it? 1 ' J 1 
tell you what you can -do. I'll tell you 
w iipt I've -done for weak mefi » l l over 
the world, 

STRONGFORTISM 

Will Make a Man at You 

"Men who were afflicted With *11 sorts 
nf ail men t ■ *— aunoiylnif, deatroying 
weiltnri(«"-meO who were ashamed 
of t heir lick «F slam Lns and mu ocular 
power — men who had well-tiiyh given 
up hope of ever being f t roii g again — ■ 
Ihrvr trteri — t houaandA of them — came 
me and they wore pul on t heirfert, revitelired, re»tni-*d 
Lv health and Strength through my court* in STRONG- 
FORT1SM, and became men- who were proud of thejr 
phyaiqU* and who feared no O-n*. 

My Record in Body Bulling 

For over !’ year* I hove devoted myself to the develop- 
ment O-F men’s, bodies into line specimen* of man hood' - 
POl that they all wanted to be a I hi -etc •, tun hee*,ijse they 
wanled to (uusnt Full phyaleal powers and feel like real 
men. No one in hiatory has done more in the way of body 
building and restoration. 

You can gel rid of Constipation, Catarrh. 

Rheumaliam. Indigest Lon, Py*pepsia. VVeak Rack. In- 
■d iTinis, Palpitation, and a whole tiring of other ailment* 
if you will takti up 5 trpngf cirtiam in dead rirm-fl, 1 v*<lt 
to help you — and 1 can help y-tm IF you will give me a 
change — if you will Writ* *n 4 till me what trouhlea you. 

Send for My FREE Book 

Thi* bonk of many pigFS and dnitni oi pictures telle plain 
tFLJlhn. ,J Pm, not ion and CooFmaliofl of Health, 
Strength and Mental Energy-'" point:* I h* wi y fritvi -die-* 
ease and wv* knees to health and kt rruj t h. Hie priesliiL 
I II tend it to y-oU on re.qu.eat — FREE. Write fpr your 
copy today. 


STRONGFOPT 
Build e-r of Men 


LIONEL STRONG FORT. DIRECTOR. 

pHYiir-AL AjVI? WAT. A I. Ti l GPt.CtALlST 
DEPT. 5& N EWAHR, NEW JERSEY, ILS. A, 

* — — — Seni/ This CoajJOn"^— 

FREE CONFIDENTIAL CONSULTATION 

Mr. Lionel Slrongforl, Slrongforl I net it u to, Dept, iift, 
Newark, N. J. — Please send me absolutely free my topy of 
you# book. 11 Promotion and Conservation of Health. Strength 
arid Mental tneisjr." This do*t not plate me under any 
phligation. 1 htw tnirktd lai- befpre the subjects in which I 
am intersiUd. 

..Catarrh , . Constipa tiort , .Lung TnubtfS 

- .Cold* , . Rheumatism . . Round Shoulders 

..Asthma . .N-erv-ouincc i + .Stomach Disorder# 

, He*da-ch* + .Overweight . , Increased Height 

. Rupture , ,W**fc Rack ..Muscular 

r , Thinness , .Weak Eyes DtV*lt(vmtal 

, . Pimple* ...Short Breath , .Great Strength 

,, Insomnia ,,Wealc Ikirl 

Other Ailments, > >, ■ m ■ ,..,.. 

Nimt... r - , 

Age. .Occupalion, - 

Slreel . - - , ■ . , ■ . . , ■ .... ........ ■ 

City ,_ L1 ■ State, T r , , r , 
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Leaders in AVIATION 
Demand Thoroughness 


A Government Rated School located on a 
$2 >000*000 airport- — modern concrete 
hangars and class rooms — a fleet of 
Government Apiirovfd planes, various late types, 
open and s-ithin- — comfortable living cmarter^ with 
fill modern convenii-ncpfi. Our Liberal time- pay- 
ment plan makes it pos-ible for you to pay half 
your tuirifjn after you have finished your irm (.ruc- 
tion. Make your ^(art in aviation TODAY— 
mail the coupon NOWS 

Von Hoffmann Aircraft School 

A n-pflrtliittcaJ Ci'ia rjT&cr of Commerce 

111 Lanil)<rt‘St.L«uli Airport. ST. 


That is the Reason 
Hoffmann Graduates are 
Filling Responsible Positions 

Von Hoffmann graduates, busy today nt many flying Helds ftnd 
frtc rc iriw, are making good. Aviation need- capable imn. care- 
fully developed, thoroughly trained. Th^ call is not for more 
men but for better men. 

Thai is the reason V'oti Hoffmann courses 
go beyond Government requirement, 
Kneh man receives simple, clear i net rue- ■ 
tion. intensively given on the most 
m i'h‘| e.-n tJ'PJ 1 equipment. Empleycrg knew 
that the fincei type uT pJlote anti jncchanicg 
are trained here hy methods which have 
attained world-wide fame, 


U* S* Gov't 
Approved School 
for Transport, 


VON HOfFlVIANhl AIRCRAFT SCHOOL, 

111 La rrtll«rt-Sl. Lgui^ Airport, 

St. Louis., Hlk 


.i.C'tU.., 


Cifv . , 

t' 

Q CTwfrHi 

Cl l-Vddijif Caivi* 


iurtr 





BUILD A BOAT 

How lo Make 35 Kinds 

I f you want ll IkkiI, ynu chn save several dollar? b/ making 

i t yourself. Or you can pick up money on the side mak lug 
boats for your friends,. 1 Jesirtra you'll have barrels of 
fun. Everything is made so simple and easy in the Out- 
Ixjurd Alitor Bout Book. Complete and simple rf irecl ions 
and necessar> r illustrations for building these boats: 

7-ft. Tender. Model Sloop, Pmin Tvpe Outboard, 
K-*ftr Sailing Dingh?, Sailing Skiff, Sharpie, 

Utility Dink, 10-ft. Out hoard Speedster, 
Folding Punt, 10-ft, Scow . 10-ft. Dinghy, 
IfMt, Sfli[in|i JUnjihv, 11-h. Flat ftoitom Dinghy. 

Outboard H' ctropla tie, Hand? Utility l^st, 
li-fc, Snltlni Dinfthy, li-ft. Tender. 12-lt. Cum- 
Miution Dinghy, 12-fc. Outboard Lb'diUplunc. 
iblt. Din k. Usthy Hydroplane, Fust OutUoafil 
Hydroplane. I'Ut Bottom Outboard 
Motored Ifcniit, 1 4- ft Plstilr* Sfcirr, 

I l-ft, V-Biitlom Kow ilomr , flu rhmiril 
Engine Crui^r, 14- ft. Hunubout, IS- 
ft. Motor Skiff, V- Bottom ItunflbOut, 

Outhoord Moinred KUiVUtVjUt, 16-ft. 

I 'lltity bsrdt, OiUlmard Sjwiiilstcr, 

IS-lT. OuilHi^rd RicnnliOut, J7-ft. 

Serviceable ttnat, Canvas Co vcTtd 
Canoe, a Cruising Sloop. 

This book sent C.O.D: anywhere in the 
U. S. A. Simply pay postman price. $3, 
pnd i he few ernrs postal when lie deli Vers 
same. If outside U.S., send remittance 
with order, 

PO PULAR ^MEGHAN ICS PRESS 

, 20 t> E r Ontario Sh, CHICAGO 


Build 

Vour 



No reason why you shouldn't. Easy 
Lessons show you how. 5 days* free 
trial in your own home. A year to pay. 

'T'he whole world seems different when you learn 
- Lo play and now >w can play the most spectac- 
ular of all instruments-^ the Deagan Xylorimba. No lung 
waiting. No linger or lip exerciatiH. No tirwr^e practice. 
Start to play the very first day even if you can't read a note 
of music right now. boon you'll be the "hit” of every 
party. Maybe, like the Musical Hallmans (Reading, Pa J 
you'll make $65- a week spare time, 

flur Ri«r FPPF RaaIi a N about the free trial 
UUr BlgFKtt KOOK offeTi the easy lessons, the 

wonderful payment plan. No cost or obligation!— send in 
coupon today. 

J. C. Daigan, Inc*, P*pt. BIAS, 1770 StrtCAU Av«-, ChtCAg« 

K<tu 1 me, without obligation, full detail* of Free Trial offer and, 
easy payment plait ul the Oea{Rit Xylorintba. 


jV™ ,. 

A ddrriS, **,., 
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A Real Short-Cut 

to a Successful 
Professional Career 


MASTER IN ONE SHORT YEA 

COMMERCIAL 

ELECTRICAL 

ENGINEERING 

A new proleasioh appealing to men who want to rise atovs tafi 
crowd. not only tin- of electrical engineering hut 

ftow to make that training pay you a big return in salary, 
or am LPflious and profit* rt* well. New — truand JiitMl BTC vet 
wrarec. offering i»l opportunity apveT equalled in history of nice- 
trioity, Train ht-rr- by improved method of rotating theory- 
prartit^! plan Fascinatingly easy and quick. Expensively 
equipped iHbomtorira. School founded in IB03 by fWitr 
Wftnfsth H internationally known Eluttir-al Engineer. Over 
26,000 graduates Widely endorsed by electrical industry, 

A plan of training and a brilliant future 
for every ambitious num. Short, in- 
tensive, practical courses of 3 and 6 
months in Radio, Refrigeration, Armature 
Winding and Motor Repair Become a 
Full-fledipcd Commercial Electrical Ru’ 
'fiimer iai 12 months : Commercial Radio Engineer in 12 months; 

I ndustmi Electrical Engineer, 2 yearn; Fdectriral Engineer with 
B. b. Degree in i years. Choo-e yotir own career! 

A faculty of recognised npeeialiste handed ENGINEERS 

by dinting uished E Sect rival Engineer who XD A I IJVAI1 
for years was naanciatf:d with late Charles 1 KAIN lOU 
P. ^tel n 1 1 Lf-t z . An \tlviHftry C aunrj I rjT great induct trial lead rrs 
and engineers. Graduates universally Sieve pted by clectrieril 
industry ami welcomed to real, worthwhile positions. Mil- 
waukee is groat electrical center and the ideal place in America 
to learn Electricity. 

FARM VVHII F Vou cun. through Employment Servu'e, 
ujiii r a du earn living expense* by part-time em- 
YOU LEARN pLjyanvnt. A CQ-op plan of work and 
learn proven by years of operation. Scholamiiip Foundation 
Fund Skids earnest men of character aprl ability. There". 1 * a 
place Ficre for every man no matter what liia previous education 
or circuiiLfit.Luiro-j. are. 

International drive now being made to INff'M A FREE 
secure men lo train for Electricity ^long c r'uVv |\ ocuib 
those new, approved, thorough lines, sVrtLtLAW^M I r 

few 1 me n of outstanding merit and native aptitude may win 
J ret Bch ola rships . T v*i n b y experts are given 
t o fill applicants without cnet or obligation, 


complete: 

PRACTICAL 

ELECTRICAL 

EDUCATION 


SEND FOR FREE TEST 

Mall coupon tor Free Aptitude Teat, Catafop 
and Tull ilvlnsbi oi 1’ree Bcholarahlp Conceal. 
NO efiaT-ije is made Tor HiSb Lest juiuL no uhliga- 
tton. Open to li LL ambitlOua yOuUS men, 


,4% 



CCHflfcLof ENGINEER IN/1 

J of Milwaukee U 


Dept. PM-730 


MILWAUKEE, WIS. 


School of Engineering of l^ilwauhrt, 

□ept. pnfl-730, Milwaukee. Witcensin. 

Without obligation, pleaw send mo free Aptitude Test [Or: 
O , ConttncnrLal Electrical Euglneerimr 
□ Com mereial Radio rrigfhccdtin 

Also catalog and lull details. 

Kimc . , . , .Age. ... 

Address , , „ . . 


City. State , 

Education ...... 


I t.ltlnli I will want t'-. take up I milling cheer.Eid. 

Cum mere la! Electrical ]■ n - 


□ Junior liar.Hu Ttfimiclmi, | — i 

3 mnurh* I I 

□ Radio Technician, 

G inuiHhR I | 

□ Armature Winding and 

Motor Repair, is nioutba I I 


gtnoeriEig, i year 
C:mu uiereiwl Radio T~»g(- 
i i eerl mi . t ytiir 

electrical Engineerliur, 

:i years for si. s Degree 


365 Shaves 



From One Blade! 

ST. LOT IS man has invented a liny 
shaving machine which has enabled 
many uwis, according- to ihcii own reports, 
to get up to 365 shaves from one razor 
blade, and the keenest, coolest shaves 
ever J Unlike ordinary shoppers. Fits 
any blade including new Gillette. Write 
for trial offer and free razor deal. 

AGENTS WANTED.— 

maker, full vt spare time, King nui.de $6b.(X) jn 
one day. Huiidrsdi clcaniftg up bis money, Aak 
for setli ng outfit, f. W. Die-phouee. My ., Dept. 
H-3714, 4530 Couzena Ave,. St. Luis. Nlo, 




Mathematics Made Easy by 

ROPP’S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

Shows the Answer ns Quicklv 
ns a Watch shows the Time to all 
Problems likely to occur in Llie 
< Xiiro, Store, Shop,. Bunk, Farm, 
or Factory. 

Over 2,0 00,1100 Sotd 
Ctphliu! and trtmpliftra every 
iK'idiMsi'f' Jn Arithmetic. Mechanics 
und M WlHuratton. 

POSTPAID 

Kern to! Rliid- 
.52,00 
Min J- 


4 Big Rrnsons Why They l.hoosv 

MARSHALL 

FLYING SCHOOL, Inc. 

MARSHALL, MISSOURI 

1 Sensible Prices with unlim- 
ited solo flying at $7.50 j>er 
hour. 

ty Competent Instructors, Our 
instruct ora are all expe- 
rianced aviators. 

3 Modem Equipment — and 
flying field. 

4 /deci^ Location. Marshall is 
in the center of the world’s 
greatest aviation territory, 

MAIL THIS COUPON TODAY 


MARSHALL FLYING SCHOOL, lur,, 
llejit, 1 1, IMur^halL Mbsourt. 

snni run yourTtitKAItsl “Win your Wings* 1 mid 
ulhf'f iiiforitiiilion «u your |X)j>jlti r (irii.^d (sOUfsfti 

IV HniC r , . , ■ , 

Addrew 
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Painting - Decorating 
Sign Making 
Art W ork 

Whatever help you may need along these 
lines, here is a list of books to choose from. 
They will enable you to do better work. 

House Fainting. Methods . * . , . . . 

Mining of Colon and Paints 

Graining and Marbling. . ... . 

Automobile Painting. 

Interior Wall DetOTfl tiofl . .......... 

New Stcilinli and Their U*c 
Furniture, Furniture Finishing. Decoration anti 
Patching. ........................... 

Wood Finishing. Plain and Decorative. . .. 

The Ross Crane Hook of Home Furnishing and 

Dfcoratien ........ .......... 

New Hardwood Finishing 

The Lacquer System cl Sign Painting... . . 

Art of Show Card Writing. 

Studio Handbook — Letter and Design. . . . 

How to Draw Funny Pictures. ..... ..... . 

Layouts for Advertising. 

Chalk Talk and Crayon Presentation* . , . . 


$2,00 

2.00 

.75 

1.50 

4.00 
1.25 

5.00 

2.00 

3.00 

1.50 

3.00 

4.00 

3.00 
3.00 
3.00 
1.25 


NO RISK ORDER PLAN 


Pick out any of the above books you want and &end 
us your order with remit lance. We will mail the 
books postpaid, If, for any reason* you arc not satis- 
fied with your purchase, return to us and your money 
will be refunded. Addrm: 

POPULAR MECHANICS PRESS 

Room P7“^£0O E. Ontario St., Chicoem Ilk 


Business Books 

TO INCREASE YOUR 

PERSONAL EFFICIENCY 

Rational Typewriting, Brief Course. ..... Si .00 

{Gregg System. ( Idea] for individual study with- 
out the aid of an instructor. 

Personal Efficiency, .................. J5.09 

By James S. Knox. Deals largely with tin 1 de- 
velopment of personality, one of Use tuyj factors in 
SUCCtBStul MdcsrmmshiiJ. 

Making the Business Speech Effective. .SS. 00 

By i-l abbv L\ Spillman. Practical suggestions for 
speech making, with outlines and analyses by one 
of l he country’s, foremost orators. 

Perionality“Sl«dl*i in Poional Devetapmeftl, .£1 .50 

Jiy Harry C. Spillman, a wholesome, vigorous 
book on tlte development of personal efficiency. 

Gregg Shorthand Manual. ........... .£1 .50 

By R, S. GPEdfi- A complete exposition of the 
Gregg System of Shorthand- 

Gregg Speed Studies- .SO 

By J, R, Gregg. A combined supplementary book 
and dictation course dealing with spei^ri and ac- 
curacy. 

Salesmanship and Business Efficiency ... JS. 50 

By James S. Knox. A companion book lo tlie 
author's other bwk "Personal Efficiency," 

Any of the above book* wot C.O.D. anywhere in tlte 
IJ. S. A. Simply pay postman price and the few cents 
postage when be delivers the package. If outside 
U. S.. spnd remit tance with order. 

POPULAR MECHANICS PRESS 

Room P -7 SOU Eail Ontario Sheet CHICAGO 



Chicago Tech is a college for ambitious men — a col- 
lege that you will want to go to if you've the will to 
work for success. Loafers don’t come here. But 
serious, hard working fellows find in this college what 
they need to build a real future , . 
a money-making future. 

Degree and Diploma 

Courses — College Grade 

Here’s why it will pay you. It 
oilers degree courses . . „ regular 
technical training at half cost and 
almost one-half the usual time. 

Instruction in practical subjects only without wast- 
ing time on those you can never cash in on. 

For Success — these 4 fields 

Training in the Tour biggest fields of opportunity* DRAFTING, 
ARCHITECTURE. ENGINEERING AND ELECTRICITY 

the fields where p degree 3-nrt training reaSEy mean sen™ l K ing 
in money, making possibilities. 

This old established College 

Twenty-six years of experience behind you . , , lo give you 
vrll-fLl yoti will need whi n you grt UUl in l hr Technical fields. 
Every subject under thu super vision of specialism. 

Here In Chicago 

The advantage ibat only a resident school located here in 
Chicago ran give you. Building aciivil lcs going OP all the Lime 
. . . right in tbr center of the world’s greatest industrial metrop- 
olis — where you can toe 
every day wit hi your own 
eyes whatV going on, in 
the technical Helds. Fart 
time posi Cions lo help de- 
fray expenses. Personal 
con tael wtLh instructors. 
College activities, athlet- 
ics. 


We have a special plan for 
men who have not finished 
high school. Send the cou- 
pon — it brihgi all the facts. 



Send for Free 80-Page Blue Book! 

This book points the way to success in Ihc Technical fields 
through college training, It brings you all the facts about the 
great opportunity that awaits you at Chicago Technical Cob 
lt-gv. Send in the coupon now _ , * there is no obligation! 

Chicago Technical College 

DepL H-78, Chicago Tech, Bldg. 

118 East 2Gtb St. CHICAGO, ELL, 


Chicago Technical Callage 

Dept. H-78. tl* E- 26th St.. CtUcage 

[ Wjuit Ut know luiw r f*rk gel u decree Or diploma hiltl l >0 
tullepf trained Iri ItTMfiiny. KngEsrertng, ArefijU'fi ure and 
JIFi't'Irlrity in (line and with Imw, cost. Beud civ your 
Blue Hook, free, wlthemL a cent cost lo cap. 


Name. 


Address. 


City,.,, State. ** 
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QUICK RESULTS 

Trying to quit the tobacco habit unaided ia often a losing fight against 
heavy odds, and may mean a distressing shock to the nervous system. So 
don’t try itl Make the tobacco habit quit you. It does quit many of those 
who take Tobacco Redeemer according to directions. 

It doesn't make a particle of difference whether tobacco haa been used 
fur & single month or fifty years, or how much, or in what form — whether 
it be cigars* cigarettes, pipe, plug, fine cut, or snuff. In most cases, To- 
bacco Redeemer removes ail craving for tobacco in any form in a few days. 
Tobacco craving usually begins to decrease after the very first dose— there's 
no long waiting for results. 

Tobacco Redeemer contains no habit- forming drugs of any kind and is 
safe, quick, pleasant, and thoroughly reliable. 

Not a Substitute 

Tobacco Redeemer is in no sense a substitute for tobacco, but is a radi- 
cal, efficient treatment. After finishing the treatment, there is usually no 
desire to use tobacco again or to continue the use of the remedy. It helps 
to quiet the nerves, and makes one feel better in 
every way. If you really want to quit the tobacco 
habit — get rid of it so completely that when you 
see others using it, it should not awaken the slight- 
est desire inyou — you should at once begin a course 
of Tobacco Redeemer treatment for the habit. 

Our Positive Guarantee 

A single trial should convince the 
skeptical. Our legal, binding* money back 
guarantee goes with each full treatment. If 

Tobacco Rfdcem^t fill Is to tuitiiuh the tubaocO bsbit 
■when taken accord in^ to the plain and 
ewjf directions, money will be cheer- 
fully refunded upon request. 

Let Us Send You 
Convincing Proof 

If you aro a slave of the tobacco 
habit and want to find a sure quick way 
of quitting “for keeps," you owe it to 
yourself and to your family to mail the 
coupon today or send your name and 
address On a postal, and receive our 
free booklet on ihe in j urious effect* of 
tobacco on the human system and posi- 
tive proof that Tobacco Redeemer 
does quickly relievo the habit for most 
ua ea. 

Newell Ph&rmacal Company 
Oept. 300. CliTtsi Stitiu, St. Louis, Mo. 


Free Book Coupon 


NEWELL PHARMACAL CO. 

Dept. 300 Clayton Station St. Louis* Mo. 

Please send, without obligating mo In any way, 
your free booklet regard iitg the tobacco habit and 
proof that Tobacco Redeemer does positively relievo 
the tobacco habit in moat caoea. If it fails your 
money will be refunded. 

Wimfl - . L , 


Street and No. 
Town., 


State., 


Let Us Help You Banish 
the Tobacco Habit 
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Does Your English Help 
or Hurt You? 

Wonderful new wuy to Improve your English. No nitas 
to team. Ko Siard study . Grammar. sv«1jltut. pune- 

luatLon, &ml exprensdnn, taught In 1 5 m tmi Ees a rtay ^ 
At home. i^pir-con:™thiE feature makes 1 1 faaelmitiliif 
pnagmiM, Write today for An bootleg "Mow You (.tan 
Muster Good Eaglteh in l? M Unites a |)a.y. H ' Add re. n 



SHERWIN CO DT SCHOOL OF ENGLISH 
17 ietrU Butldlnf Rocbeiter, H. T* 




A BETTER GRIP 
ON MATHEMATICS? 

S END for a copy of "Mathe- 
m;i t ics for the Pract ica l M an, ' ' 
only $1,50- By common seme 
imlhcda it removes the my si cry and 
chfticulLica so tbht al^rfata and cVcrt 
cakmkjs are made ample- 
AS’Umiiur your know led gc Is iTmiV-d 
to a fit tire,- tin you quickly and easily 
jielIii a working knowledge of A hr bra, 
Geometry. Trigonometry htid CylitjIVa. 
Simply pay post man price of book plus 
tlie postage when he hands you L Lie 
package. 

Popular Mechanics Press 

Room P7 

200 E, Ontario Street, Chicago 


What Do Vou Do When 
Ton Cannot Find the 


? 


Book You Want ■ 


opy of the 

M« 


Don't give up in despair- Send for a cot 
unique catalog published by Popular Mechanics 
Press. It contains 5000 books listed alphabetically 
under 2000 main subjects ond sub-headings ■^literally 
from A to 7- — -Abraaivffii Manufacture to Zoologist 


WOW FIX ANY MAKE OF 



SIX BIG AUTO 
BOOKS ‘“fSS™ 

on approval; whether you 
want to qualify as pai'af^ 1 
owner, auto repair expert or 
merely wish to know how to 
keep your own car 100% 
efficient, look at these books 
—they arc sent to you for 

free examination- This brand 
Hew IQ.tQ edition hft» been prepared, by ft hrxt group of 
America's greatest automotive eiuiirujcra. Anybody who can. 
rend tv ill uudct-fltLiud thcfis, for this praat au ti nt while encyclo- 
pedia a veritable gold mine of valuable facts- Take advafl- 
tn.CC of this (trent opportunity imw; send in the coupon for 
FREE exam i nation. You. don't pay us a. penny, you don't 
obligate yourself to pay anything urdoas you Swide' to keep the 
boiukft, Just tell us you want 
to sec them and the full ret of 
t3 great vniumee, juat off the 
presr, will be sent to you. 

Head them, look them over 
and prove to your own Bfttis- 
f action tliat one fact alone, 
which you will find in them, 
may save you Mi expensive re- 
pair, or help you to u better 
job. 


Aviation Motors 

l q :■• J -Sc I i * iT- tn 1^' in, d r i - ; ; : 1 ij.r1.-r. 
rjp-lipFidia -|[ n.iil,iri,nJ|nlr FudltrerJlU, 
1 3h> ih , r-n,H3iBT) -i,. r lUO pH ; - ■ ri 

3 ivLuIhiq Mrerijrii, :■ n - J hh C * 3 Lr-“ ['hL 
H'fl ( l-f- :-r-r-Fn LJm'-V" lif till: ICi JOli LUk 
iumre*t iitdi hilmt jiil -rmuhrm ufolMi** 
«Mr. li'dn :i ||M- milk.— Hi t.'-lEM fc-Offll 
Cniiluldi [ j ill- ji.:-. 


New 1030 Edition 

Imagine bonks Which are an new that every pane Is rift lit. up to 
date — Wiring flinRmms, ron.-itruclio n d-MuLis, Kervine pm hi mi is — nre 
Ml rich! up to the minute. Nowhere cN(f that wc kJDuw ol enn y<ni 
get uec iiftJjJereftnd u|t toftftto* liirorrruii I -in. Oi^t ;i mlUi»n <lolLwit Of 
resource* have enabled iih to give yon the most up to date books on 
Hie subject ever jiulSlln-Ticd. You will find nearly i8 pages oh, front 
wtieef drives alone, ci-cnimcj inrererted liuLUtomoMteslniuiy way 
wiLI wmLconte thCwi espeuUUly on our no niunrjr offer- 

CAN YOU 
FIX IT? 

Can you take out "ptny’' In inner- 
enllnt? Gan you kJIfthe ■ 'shimmy” 
In -'stecnuR".' Can you Nisei TIM- 
IXOT Can you put your ftiipercn 
engine trouble without KUe^Ing or 
tlnkerlm;- (’an you imfi the 

ar n T((T tiff qr-i fiv «!•? Cun tos MimI p-n-rl 
t* i'tiir lr»nsnia*ion- i n«, war exto, 

beitdnc.t 

These B»k$ Tell Mow 

and they tell you bon' to do any and every auto Job right- tlm first 

liniL ‘- t Big Volumes 

NCftriy pages, over 2.tW>' < llltiatratninA. wfrlri# dlngrsiina. e«|UE|v 

menL cbnrts etc tic I.ukC eftltlon wLtli jc ild-MATnped flexible blnrt- 
iny ckitH KHTCK fir |0 rUv*' use. it not whiiEuhL return ex|W« 
colled IT i-.H-|]l .-tend only S2 after I« dftj'ft, then $'A a mnnlh until 
“IX'CUl] advertising price, 3-T-i.HJ- la pftUl. 

A Year’s Can Suiting M#mbtr«fatp EURE) 

Prtvlleee of consulting engLikuct^ of miirion-dolleir Arcerteun u'eefi- 
isicnl -Society on any* aucnmntlve prnhktq for orr juar iritbmii 
charge, IT ynU muil CuUtnil Enmiedlnlely. 


SEND NO MONEY 


American Technical Society- Dept, 
l>rcxel Art. nt fiiSrh St,, 

('-lilco^o. Ill I no la, 

I T'"iLd tik-- 1-J »■■' Li ■■ SiF-K- e V"luh,p 1NH0 ■'Mtitin "f yciT 4HtnmiAi:l" Si*-:'k» 
bill w41'.-"jl nny <*1 i^.it ion in buy I will par Llir T-w i -i.in - El-> *•»•*. rlinrn-i 
i-nljr and will Filin ir-C 1 h-r bnnb< iui'l rrt'irn Insm al Jill t 1-irainrf in 1IJ fl I)f« 
I Ul™ tlwiii, in Tkir-li c*»r I will mil yn«i f2 DO lliL-n *iid tihly 43.00 1 jwr 
rr.iml-h iffliil ill.# |r#,’ij| pri-'F f--t <m||r fJA.SII ■■ IM»d. Y'-lt Mr Ij ipHnil*! fro*- 
r‘in«u|E jntf P'F-’ilw r-l l^v •■■•ri j-.* il r dll " : ■ AliiUF liruJI T'-Ci li.‘i K-:-. D^Ttlyi !_r " : : : I 

lic-J-rvl P?W 1930 pditi^n, 



Na-mc. . 


Street 

City 

Empfo^eiU Name . . 
E-rinployer + b Address.. 


, Mute . . 
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Go to High School 
at Home 

Voc can secure r liigh seb-ocd education right at home by 
f-iudying ihf new cour^ recently prepared by the 

I a re? national Correspondence Sehiiuli. 

These course, are equivalent vc the- courses pi veil in res ideal 
high schools. They have been socially arranged for men sad 
women who wish to meet coliepe entrance examinations, to 
qualify for a business position, or to make up the education 
t "fit-y missed when forced to leave school too sou-n. A dipigma 
is awarded at graduation. 

Mail Coupon far Free Booklet 

INTER NATION kl CORRESPONDENCE SCHOOLS 
Bus !iGfJ2-.F. Scranton, PcHni. 

TV E ! Spy rit Met dr ohllBallOfc please send In* full j>SLnJ rulers ahmjt 
the etJUrse I have checked bdWvi 

□ Hijh School Course 
□ F\ cijj 1 i a b Q Civil Service 

[“] H i m'j kk ul- |v[ ii ^ f ] Salesmanship 

Q Accounting l, Advertising 


Home of Ike Inter nit loiiiit C&rrcspdTHfcimr $cA44l| 


Xante. 


Address, 



Make Crowns, Plates, Brldgework, 


Experts 
Earn up 
to 


125 = 

a week 


df- r Inr n«nticfrc v,tr Y° u t" make nil i tier 

*'*■*'■ lUr uenilMSi nlnlp-*. frown*. f iri<lW werk L metal 
dentures, ere., for de ni tetri. After jirudiuiiiuu you are 
ready low It Job or enu open yuur Ijwn laboratory. ,We atsaisl you. 


|\ it Theewnds Of dcellsts everywhere 

I#CHIdIl(| s^iid work to mechanical detnist', We 
* * train you quickly in dav or nig hr 

■or men schonl fur thP umero w4ed field, No 
oL r L9?f:a—-nf> books, — no mer liuititiii I ftVLjvrLpntHJ nereEM.ry. 

Work vfluf wav thru m:1khvL We help SuU rind a lot to meet 
viht while ink! mi our training, It a brood tare Hi Lowed 

to nearest school. 


MAIL COUPON FOR FREE BOOK 


McCAKKIF. SCHOOL OF MECHANICAL DENTISTRY, 
113* ti> Michigan ,Wc., Dept. 3"7, f.l h Icn go. 


I Without entf nr oblSpallnn. semi me your li tustrated book on. 
I Merhnnicn-1 Dentistry. and imniplete Information jm to my 
j upponunltlti! in dental laboratory work, 

| Xante. 

| Address. 



Don’t Be Afraid 
t ”m" Concrete lob! 

With the Instructions found In the new, revised edition of 
Popular MerhanictJ Concrete iluUdhuuk you cull luaka 

khy Of Dec fitEOUlng u&trfuE ufllClfcii 

Carden Stall Fountain and Basin— 
Fb*c) itexes sad Vasts Ptdejtah 
and bid Basil UriFEipfitil Pfrtls — 
5anilan Drlobaf FmjcIjuu- ■ EjIf. 

E fts— Ante lAhtwav Sidrvilki — 
»t Ufldirjl and FrUranrc 

and Carden Walls — Sidrwalk Fh(- 
Einfi Nurtiw Carfa Walks— Cm bt 
and Call ws— Wilt Eapinf Slept— 
Caifi Fkw— Basctnenl Fknn • 
Ff»W P<HlS — Li»n kal ler CiMcn — 
Chiftmtj? Cip-ft-fou ikimw-Cul. 
'«!- Benthfs for llrtm hwiti ■ 
Tits— Retain irte WaJb— Fanadatiwn 
Sap»rli— Eajint Fnatiibhwi* Sep- 
fit Tul-bf Blocks— Fwj*—Fi(*- 
rW Saif- 1« Horn*. Walcrinf 
Trrti|bj MHiFTniH— Sm*keh«uu' 
Sib— liiirsc Slalli- Hifrltinf ?«i— 
Rural Mail Bat F*sl— £)*hne CdUr. 

Build With Ease for Permanents And Beauty 

‘Ffiis I:- -l hook of practical plan.* lor imSm; Concrete about 
she Inuiic, farm or -iliup. For amateur* as well ;lh com- 
IrjLctor.i. in addition to making all 1 lie arUctte 1 rneu- 
I lulled aliuvc lha making nf e4h*kJ Concrete mixture for 
various Class*? of eonslruotfon Is ((yen; mectitiiirjii 

Ml l vers in 11 1 I tools are (lea 1 1 w3 r h A 11 j lecejmary 

form um«] mold making are covered an well jl* many Ollier 
valuable jiiiiutcra tuo numerous 10 meuUon Its re. 

F Tm ply write and aak ub . to send you tltls hook. When 
(k 1S (Mi«n hnOd •* you tha package pay hllil Si.CKl nluft the 
[m*! age, If nntnide I H. remit when orelerltifi sU hi In- 
t'lmlfj to rents extra for TJiiLilh,^, 

POPULAR MECHANICS PRESS 

R^rni P7 200 E. Ontario atnet CHICAGO 



AUTO REPAIRMEN 

EARN GREATER PROFITS 

Get y our share of the big money being spent 
on Automobile upkeep. 

Put jm proved time, labor and motiey-savint itteas to 
work in yrnir sliop to-day. 
Tube advantage nf our sj^ecisil 
tmrgmn offer am.3 Becure a 
vahinbFc kiuk books at a re- 
duced price. 

1. 33-t Valuable DiBcoveriei 
nifltlo b.V auto mechanics |n 

cmr Automohile Hepnlr- 
n'nii's I bin! book, 337 
1 1 3 lib! ratio 09 - 

2, 301 Ways to use drills, 
drill prcRFca, taps And dii.'B 
mure efTcrlively Em cmr Unlt- 
Inft and Thread Cutting 
Hand- 
book * 

2bK II- 
1 1 j i< fm- 
tioua- 

3. Kirikni Furlii^iitNl by the 

jnu*t erp'Ort f .at he Operator? in our 
l.siihe ilandhook. 212 lltustra- 
lions. 

.SfiecEnl Offer— Tlteso 3 books 
(regular prine of) cent? ettch, St. 50 
vol ue) are oftereil for a limitml time 
For oi i ly 9 S cc l it* ]>l 1 1* t" '*1 h in ■ Pay 
postman C. O, P when he delivers 
nr if outside 1' send Gf4 cents 
and In cents citra fur jwtaff, 

POPULAR MECHANICS PRESS 

It on ni I't 

200 K. ODiario St. CHICAGO 
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|£E from Heal 



No Ga $ . 

No Electricity 



L 


J 


Jl Day* 
toI(utv 


It's the amazing CrraLey Icybn.ll RefriBerabop at the worlds 
lowest price — both first cost and up-keep. Actually makM ice 
f rom heat, Eliminates all make-shift methods of cooling. Safe- 
guards health. Saves food. Saves money. The only practical 
mechanical refrigerator lor farm homes where electricity and 
gas are not available. 

SIMPLE -NOISE LESS 

Em* *™>vFn-J£ imu L-p, em> n’J inp, n>a Jin rvii/Eon . Abn^lal f:3p 

□oiieSc**. NoH-mtflijrf.iiabr*M{h)WIlit.RafriE*rMjiL neu«r n*ed a 
Vppkntatitiii;. Otar Ju, 000 in ana bjmi WiHMUirfal g*£j d - 

f»cthni. Ab*oanUl? P-u'-li raunairal tlilnmu tar 

ilJudlrkUKi Ijlcralura lit 'criuina thi* rKfrauerafeir, 

crosley ICYBALL Division 

St 7 Ai-liHjton St, CincinrtflU, Q, 

AOEKTS WANTED: Any one can 
qualify. No experience necessary,, 
t Write for special agent’s offer. 

U router opTHHlUCiltlftft now in advertising, 
learn easily ^nd quickly in apart rime, 

^r^lKwl woTk. No tlilt hi win, old «mbUmW 
fcWMit, Low taLtioo-i-tlMay ttimi. ,Sa*J fe*t 
tl»tW Of dMarOHqjlB l 

Fa gt-Davli School of Advtrtliing 
P*pt« U5-B„ 3Sfll Mith. Av., Cftleaga 


Only 

s 90 

Complete 


l ilJudlr 

k 





SQUAB BOOK FREE 

Dreed, PR souths for rich trade. Bold hy millions 
et higher prices Hum chickens. Write for froe -p, 
hook tailing how to do it and how to profit by Mir 
t-LiU'H method which gets the big money 

PtTWClOTW MCK SQUAB ffl.JHH Sfrtfl. M,ir Kr H*hf**,, * mi 


RAISE CHINCHILLA 


yRA l 


AND NEW ZEALAND WHITE 


FDR RABBITS wVs® 1 *""' 

MijI p*T_r*^l 1 l ii1iii1#|riH^ T'.IJ TWMfl; 


■fp 

-ir 


g Money 
jly Slock 


1 n i^riuTu F-ich — N v n IftO J 

V. hi rr-pi 3a (ipicb 1 1 lartl rfttihd bi k:0c , rAL*ri ic 

flGu c^ini -rftrt. d 3 fo Boot of PuFFjfPn lMriufgiL- 
a reOi.lff ila fa gir to tum rabhlti f.-r b\x profit*. nil far idc* Addr^M 

OurDUOK LNRHPKISE CO., idf' 1021 Normas Parfc r Mia sourl 


MAKE MONEY RAISING SQUABS 

High fe?t market aver known. B readers abi pped everywhere. 
Jiomrra, Carncuu^ White Kings a epwlslty. All other 
breeds. S^hd IQ ctftfor 32 pejo balelog and price I lit* 



t*?*^*- Allston Squab C 

* Cl N. Beacon Street 
ALLSTON* MASS. 

Great N 

cw ] 

[nvention 



Fur &e«h*r* of Health — Fewer— Beauty 


LWLF n,OLi n i-tn IHH I l/K 

>li|b FwqinnorVioR'L ll-hy. Mitth*r.iii:iil Vjt*m? lue. 

yr.irtf.Jij. fvlu| F'.V1 Cl ! ■ Hl-’Ht 

A#mti. Fof Tf**tn*nU il let» Pi*.™ 


CL CO Electric health OCWMATOA 

UBBlllt 
hCritlf n l I [IhI 
Cuta-t ■ 'Ji j'LDEOLi. 

CVOte £KT r»T. 

FREE BOOK rw», B^-iutv" ik*crtiHH* ihu 

r r ‘ ttl OLfUIV i3 fW|1 N«W 1 PiTUnLtob. RntUmf v4nt. 

•eU- Elrifti twfc Unrru. D* whdty iLn, Welt* Tfrdap. 
UnJilrom ft Cow, 1312 Sivdii Jrt* in. ffvgL B-11S,C1 i 4 c*|b 


Will Grow Your Hair 


G lowing hair if daw urlhiff’. H;i> Kh?t« 

doo'ldn 'J'br;^ t'.t vrilS'i djj-.ill.^- 

II ra* and ODUtohJ AJiJ Ik* li«ir oh-kft pimply 

iliIl r_ (I-Zlw licit. 

Ovt IrenlitK-n l If niOTf-n Ihnbe tuni *irppli*n 
nitllHilirtan ,1. E( kb Dzmwii hnir :.n lKiivj.ii.di 

Dl lirllb :l b 1 1 l. puirnfllrrif r □ j.r.T .• .k. ' 1 L r .17] 

:Slatleal*5 ''' ■' is «■. Jtf St£-r& Arri'r, f 1 . L i L -■ .^i,- 

cTriijr. .1 h-J Wtfb-H tl.-ei.ip r -ijp jr r /’ J 1 1 ‘ n ivf 
A* Of er*f-V r-Hj of yirii' tllj.+fv- 

Pwo't ludi-r taldtifin *ir any abnermal mslp e&iidliifth any 
hofier. Ht-ati ?J[)W («c F]?Et intwiam-LLSii waL^iiL any utilirt. 

11041 Dill y Q1JF Cull. 

Slliin lefttftute, Baph 11, :Dl S. Efta^rn SP., Chicago AihK; HAflft 5S 



Bdbrr: 



WHAT 

the World Thinks 

of ill is National System of GovL Approved 

AVIATION SCHOOLS 



Let the opinions of thoso who know through actual experience 
be a guide to you In neleciirig an Aviation. School. Yuu can 
not, t ht-n, go fa 
from our fills: 


cn, go lar wrong. Head tho^e letters taken at random 

"Be 


'T thoiifilit you might be interested In knowing after com Dieting 
a couree la idirraft weiding uni-ter your li^tniction that I have 
I ; iii'It a Hi~;l L b LUtlit plaiiu fudi'biKL' M ini dht a neat piece of work on 
It, LOCK Of Cuunc. a knowledge ol tHimprints la vory licinfml to 
me also, but without. irniverdaL’a wetdirig course I could have 
never done this Job. I made back pun ol what the course dwt 
me.’* -^E. Ten Eyck 

“Mr. Rohcob Fnsicott, procured ituoueii you about two monihs 
uku. haft proven very satisfactory us our Chief luiiLriicr.'ir. Toiliiy, 
we Have lino the pieiunite of receiving Mr. if. id, lUifibrick nn 
Chief \V pJrtSnV JiietmcLur, w!to by all sopCarnnees will prove 
sa L idfne lory, TYe Warm to thntik you for thin service."' 

^-Andrew l. KebuiiJk-r 
PresideDC, The Aero Cerp. of America 

"The tfulnlftc received In the bushuera eh’AS comhin^l with my 
previous guiles c hhoI R.» ce rttttitl me for thbi ptuitfaon Lo the satih- 
Fui'fJon cf Ulg , . . Aircraft CurinomC lOU. I nynhi Wnht to t habit 
you lor your persoaul icueresD nud wtih you continuert Fjuccesu. 1 * 

. M. liutt 

"Tills w’351 come as a surprise to you, and I hniHS a pScasunt. one. 
You will $atv by the leiterbend l . . , Airplanes') that i have 
sncceediMl, IhiuiHs again to the irntvernu! richuol ntflf, Louis and 
irs oflli-Lils. i missed my cxamimtiEon for TranaiKjrt FJlol the 
1st arirl uiii exect^llngly harpy, My mother bought me a *hEp. 
and i am. doEng very vdl here. The first two months ha ve pawtid 
and in IlgUrliig ILP my average eandtige T find that it averages 
SludO the tlrst two mouths and espeeL to do boiler.’ 1 

— IlUTOtij S. FfliEt 


Sent 


A T ou wtll be Enteresied in reading, - ' Aviation — What It 
Means tn You" — a bnoR about CnLve.rstaL A vial |nm 
J* Sehtmls which WC gladly ecnrl you free. This hook 

rwi) J9 describes in detail the various Flying, Moelmiiics, 
■ * 1/t'efcliag. BurfuiK+fi acid Elite tUfJ on Ooii,ro«j oitemi m 

Universal Aviation Srhpuis. and givos you all J n formation which 
you will want to have. E&nd for yuurcupy today. 


MAIL this Coupon 

UNIVERSAL 
Aviation Schools 

DiuCtOH America n Atruuys, In r, 
1047*SG Boatmen's Bunk Bldg,. St. LouEi^fo. 


Please, send me, without obligati cn. a Copy of ,, A^■i3■ 
MOn — Wbar lr Means to You." and advise rat ivhat 
mining 1 need u> become 

..Pilot DMecbaak Welder Q Office Executive 

Sum*. ,. f . .........dye, 

Add}**! .. , . , T . . .... Phont So. 

City Ste h' & r $>*'$ vintt 

.My jfj.'il txpe retire cthu than aviation is 


via: \ - l-’H ist j:i :-: a u i y 








A Giant f?lt the Rails at Work among the Mountains; Drawing of One of the Worthier n Pacific Railway 
Company^ Monster Locomotives Hauling Long Train up a Steep Grade — See Page GG 
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Barsto-w Being Catapulted into th-e Ait from the Top of Point Lcnna in Hla Sinly-Foot Sailplane- for the Start 

of Hls Flight -of FiFteen Hours and Twelve Minutes 


By JACK BARSTOW 


| DIDN'T' start to make or break any 
1 records* when I took off into a south 
wind from the top of Point Loma, near 
San Diego, a little after noon on April 29, 
I went up to try out a Bow Ins sai i pi ane 
and to Bee if I could take off from the 
point* 750 feet above the ocean* into a 
south wind* which the glider-theory ex- 
perts had said couldn't he done. 

When I landed, almost at the spot from 
which I was catapulted into the air. it was 
near four o’clock of the morning of April 
30. I had been in the air fifteen hours 
and twelve minutes., beating the American 


record by more than six hours* and the 
world record of Lieutenant Dinort, in 
Germany — fourteen hours and forty-five 
minutes— by twenty-seven minutes. 

Though 1 had no barograph, I am cer- 
tain. owing to the strength of the wind 
and the rate at which I was climbing* 
that during the night I reached an alti- 
tude of at least LOW feet above sea level, 
or more than 350 feet above the starting 
point of the flight. I had on only light 
summer clothing and no supplies* not 
even water. But as 1 felt the power of 


e minutes, beating t lie American the wind and saw how easily the sailplane 

dTs-vl' ijhf jlsj, ^1 


it. 


fL fCb 


1 
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of vision of the auto- 
mobile lights and the 
tires, circling around 
them, living on a trian- 
gular course with the 
ground lights in the cen- 
ter, or moving along a 
straight line on the 



responded to the air currents, I remained 
aloft, even after I had proved the glider 
it \ Darkness came, rain in heavy gusts 
bier, in from the sea and the wind stiff- 
ened. 1 had been up more than four 
hours. If seemed possible that I could 
stay up long enough to break the Ameri- 
can record of nine hours, live minutes 
and thirty- two and two -births Seconds, 
made this spring by W. H„ Bowlus, de- 
signer and builder of the sailplane I flew, 
also flying over Point Loma. I did not 
fed the cold, hunger or thirst, but I did 
miss a cushion. The controls worked 
perfectly, 

William Van D risen, official representa- 
tive of the National Aeronautical associa- 
tion, held the watch on me throughout the 
flight, I could see the lights of the auto- 
mobiles and the watch fires of my com- 
panions on the point below, but I could 
see nothing of the ocean, though I could 
hear its roar. To right and left and above. 
I seemed to be floating in a soft mass of 
gray down, through which it was impossi- 
ble to see. T could not tell in which direc- 
tion I was flying, so I kept within a radius 



The Resol'd Breaker in the Cockpit pf the Glidfif find 
Skimming along About 200 Feet above Ground 


coast, until the lights became dim, when 
1 would turn and go back. 

You have no idea how lonely it is, with 
no roaring motor tu hear, no fellow flyer 
to talk to, nothing but the silence, with an 
occasional creak from some part of the 
glider, or the whimper of the wind 
through the plane. I climbed until T 
could hardly see the fights and then vol- 
untarily came down — a thing a glider pilot 
rarely dares do — until I could see them, 
when L found no difficulty in rising again, 
so strong was the wind. 

Ten hours went bv, busy but slow hours ; 
busy, because every nerve, every muscle, 
was working to take advantage of every 


TVELIEYING that gliding is one of the most interesting of all sports and that it 
is the least expensive way of obtaining flying experience, Popular Mechanics 
will print next month a fascinating article on “I Learn to Fly a Glider/’ by “Bud 11 
Perl, a sixteen -year- old boy. — The Editor. 
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gust, to lift the sailplane 
up the wind, to carry it 
across the air currents 
and still lose no altitude 
or lifting power. It was 
like being the mind and 
body of a bird, depend- 
ent only on the very wind 
itself for movement and 
elevation. Several times 
I sailed out over 
ocean, which I could hear 
pounding on the rocks 
below. 

At the end of these ten 
hours, I knew I had 
beaten the American 
record, and then J de- 
termined to stick it out 
for the world mark, if I 
could make it, I tried to 
fly blind, crouching down 
in the cockpit, so that my 
head aiul face were pro- 
tected from the wind- 
blown mist, but 1 found 
this would not work. I 
needed alt mv faculties, 
up and out, to keep within range of the 
light of those (ires and automobiles. 

About 3:45 in the morning, the wind 
began to die down. 1 managed to stay 
up for eleven minutes more, but at 3:56 
was forced to come down, land t ng very 
close to the point of take-off, fifteen hours 
and twelve minutes earlier. 


AMERICAN YACHT-RACE ENTRY 
TAKES TO THE WATER 

Surrounded by secrecy, the trim tittle 
yacht “Enterprise. 1 ’ possible defender of 
the America’ cup against Sir Thomas Lip- 
ton’s “Shamrock V." recently was 
launched at Bristol, R. L, following its 
formal christening. The yacht will com- 


TIGHTENING SPOKES ON WHEEL 


ENDS AUTO SQUEAKS [ y (} 




With the aid of 
a portable tight- 
ener now on the 
market, wooden 
automobile 
spokes are quickly 
readjusted, elimi- 
nating unpleasant 
noises, strength- 
ening the wheel 
and correcting its 
alinement. The spoke is pressed in at the 
hub, the steel felloe is reset against the 
shoulder of the spoke, and the tenon is 
set tight around the neck, all in one oper- 
wi tin out disturbing the bearings,'” 
-f f /*■ 

U cp r ft 
A. 'hist c*d#/kA ■ 


pete with other boats for the honor of de- 
fending American supremacy against the 
Lipton entry. The launching took place 
in the early morning to avoid sight-seers, 
and the boat was closely guarded to pre- 
vent its details from becoming known. 


ELECTRIC ENERGY IN MILK FAT 
GOVERNS CREAM CONTENT^ 0 3 


Cream content of milk can be increased 
by diminishing the electric charges car- 
ried by the fat globules. These globules 
normally carry a negative charge which 
is decreased by heating to 142 degrees, 
and increased above that temperature, 
The cream layer on a bottle of milk is 
deeper under conditions causing a de- 
crease in change, as in pasteurizing* 

Cwd. c/tsjLg- _ 
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THtcc Large BaHosma Us^d to PuL] -a £ur£l?Oijr<t an^l Its Rider over the Water: ttie Photograph Shows a 
Motwbo-at Towing the Balloons and the Kidei Baizk to the Starting Point 




plant already has produced a high-grade 
gasoline from coab and three plants arc 
being erected in the United Stales for 
work with crude oil. The process which 
converts coal reserves into potential oil 
reserves, and gives a 100-per-cent yield 
of gasoline from crude oik removes the 
possibility of a motor- fuel shortage .is a 
factor in American automotive develop- 
ment. and removes from the petroleum 
industry the problem of disposing of the 

Overproduction of hv-products that have 

been obtained through refining processes 
CRUDE OIL CHANGED TO EQUAL heretofore employed 
£ AMOUNT OF GASOLINE ’ ' _ 

Hydrogenation, the process of turnings TABULATOR FOR BRIDGE SCORE 
oils into lighter ones by adding hydrogen.^ LIKE ADDING MACHINE 

is being employed commercially In th«^ 

' Aiied States today as a means of prow Operating like a vest-pocket adding ma- 
ducing 100-per-cent colorless gasoline 0 chine* a bridge- score tabulator keeps a 


balloons draw surfboard 

AND RIDER OVER WATER 

Three large balloons have replaced the 
motorboat as a means of motive power 
for surfboard riders* The balloons, trav- 
eling with the wind, draw the board and 
rider over the surface of the water, often 
ai a fast clip, and when the end of the 
course is reached* a motorboat tows the 
board, rider and balloons back. 



H 


from a given volume of crude oil or fuel 
'oil. Refinery processes heretofore usedA 
lave averaged about forty-two per ce iio 
if gasoline from a barrel of crude oit N. 

1 ,1f - pi'nr ^ss, d eveloped ijj_JCiermany as l 
var-time necessity, also can be applieiHj^ 
40 coal, which can he made to yield gasri.CS 
line and oil. Coal is carbon, and oil !■ 
carbon plus hydrogen, and the more h - 
HrOge.ii in proportion to carbon content. 
the lighter the product. The German 
process has been to add hydrogen atom 
under great heat and pressure, in order 





running record of 
total points and 
honors, accom- 
plishing most of 
the task automati- 
cally. It works by 
manipulating tabs 
before digits with 
a pencil point 
placed in dots for 
this purpose, the 
process causing 


to make lighter compounds. A German 


till a Is tn Ik- died ed in columns at the top. 
also shows the tn 
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BICYCLE-CANOE IS 
DRIVEN BY PEDAL 
SIDEWH EEL , ^ 

Some os' the prin ci pies 
of the old side wheel river 
boat, the bicycle and the 
ordinary canoe arc com- 
bined in a bicycle-boat for water travel* 
It is a canoe fitted with sidewheel paddles 
propelled by pedals and guided by handle- 
bars. The latest sidewheeler also can be 
operated by a motor. 


Wi. r, n^o. 


Tlsu IilUitraltJ London Nt~-_ 

Bird's-Eye View of a Pipe Organ i a Photograph Taken Looking Downward 
on the Pipes of an Organ in a Paris Concert, Hall 


DENSE FOREST OF ORGAN PIPES 
SHOWN IN UNIQUE PHOTO 

"Pipes of the modern Pan’' might be an 
appropriate title for an unusual picture, 
taken from above, of the 
pipes and part of the key- 
board of a great organ in 


fitted with 


d. 


Sidewhrel Pa 
and Pro 


'1A4J. 


Handlebars and 
- Bicycle-Boat i 


Pedals 


lor 


ns 


a Paris concert hall* The 
downward photograph of 
the forest of pipes of 
varying sizes might easily 
be mistaken for a bird's- 
eye view, taken from a 
considerable altitude, ol 
the skyscrapers of a mod- 
ern city with graduated 
rows of smaller buildings 
clustering about them 

/ 0 j^lA/Oy^. 
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SHOWER 

FOR CABBAGES 

" jt U i f 

Shower baths for caEi- 
bages that are to be used 
for sauerkraut improve 
the quality of the prod- 
uct, agricultural experts 
at the 1..’ iii v c r s i t ■. _pi__ 
Wiscousin have found. 
Washing the cabbage hi 
a stream of running wa- 
ter before cutting re- 
moves from sixty to sev- 
enty per cent ni the bac- 
teria normally present lit 
the leaves, Hie om-idv 
of the head contains from 
fifty to sixty million bac- 
teria per ounce and the 
inside about 40,000, The 
latter are beneficial in 
kraut making, but out; 
one- fourth of l he outer 
ones are of the desirable 
type. Washing product-' 
k ra u t s u peri o r i i , \] o v . < r 
and aroma. 
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AN IMAGINARY FLIGHT 
TO SUN PICTURED 
BY SCIENTIST 


5 - L -r 

ponded hiitwt 


Workmen Pjifisl’ig t?ver Bridfjo Suspon dod h«rwc£n Ibe GlSttt 
Joiner "Olympic 1 ' and Top oi Her Floating Dock 


BRIDGE FROM SHIP TO DOCK 
SHOWS SIZE OF LINER 

Workmen boarding and leaving the 
giant liner while the vessel lay 
in her floating - doc k at Sou t ha mu ton. Eng- 
land, traveled by way of an oYerEieatr 
bridge swung from the side of tire ship to 
the surface of the dock. The arrangement 
gave a startling impression of the mam- 
moth proportions of the liner viewed from 
below, where the spectator, gazing up- 
ward, saw on one side the vast bulk of the 
towering vessel, on the other the rising 
dock, and between them the narrow 


If it were possible to speed 
.through space at the rate of 10,000 
miles an hour T a trip from the 
earth to the sun would consume 
about thirteen months, and it 
would cost at least $50,000,000 a 
minute to keep the traveler alive 
after he got there. Such is the 
calculation of Prof, fo hn p. Siew- 
art. of P rinceton U niversity, with 
recently described an imaginary 
trip from the earth to the center 
of the sun as the fanciful possi- 
bility of some remote future ex- 
plorers. Making the astronomical 
flight of fancy in a space ship 
traveling 10.000 miles per hour, 
three minutes would be required 
to reach the top of the earth’s 
atmosphere, one day to come to 
the moon’s orbit, three and one- 
half months to reach the orbit of 
Venus and four and one-half 
months more to travel to the or- 
bit of Mercury, From this point 
to the sun's corona would require 
four and one-half months; two 
weeks would be required to trav- 
erse the corona, and an hour to 
go through the chromosphere. 
It would take four seconds each 
to go through the intermedi- 
ate layer and photosphere, and 
the journey on to the sun’s center would 
he made in forty-two hours. To make 
habitable a space of ten cubic feet in the 
ship at the sun's surface would require 
refrigerating machinery rated at 60.000 
kilowatts, and at the center* where tem- 
perature has been estimated at 40.030.000 
degrees Centigrade, the power required 
to keep cool would be multiplied 4,000 
trillion times, If power cost one-thou- 
sandth cent a kilowatt-century, a billion 
times cheaper than the usual present rate, 
the refrigerating bill to keep the traveler 
alive would reach the enormou^amount 
mtioned above, 

^ a t j*7 U * J 
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bridge spanning the canyon across 
which seemingly tiny workmen 
passed back and forth. 







Heih&d of Stopping: ■ 
a Train with a Rtjtr 
of Light from 
Electric Eye 


cMad^K^lbj i^a bbLl-A 
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AUTO THAT FLOATS, SUBMERGES FZjjt ^ ^ 
OR FLIES IN THE AIR ni % 

Experiments recently have been J ion- 
ducted by the Dan ish government j vith an 
automobile that e'iTT be converted at will 
into a boat, a submarine, or art airplane, 

T lie ton r-e 1 e m e n t era It 
can travel over land on 
pneumatic tires, launch it- 
self into the sea as a boat, 
convert itself into an un- 
derseas craft, and. upon 
coming to the surface, un- 
furl telescoping wings and 
rise into the air. In ap- 
pearance it resembles a 
tapering 1 , all-metal boat 
hull with wings which can 
be folded by switches in- 
side the hull. Before sub- 
merging, the wings are folded and water- 
tight compartments are closed. On the 
surface of the water, the craft can be 
steered like an ordinary boat by means 
of rudder and screw. The wheels under 
the body can be raised or lowered. 


‘ALADDIN'S LAMP” HALTS 
WITH BEAM OF LIGHT 


LOW-WING METAL MONOPLANE 
DEVELOPS HIGH SPEED y 

Driven by a 4,15 -horsepower motor, an 
all-metal, low-wing cabin monoplane, the 
first of its kind in this country, recently 


Demonstration of a method of halting 
trains by the action of a beam of light, \ 
was made with a small model recently, 
small hand lamp casts a ray which strikes 
a light cell on the front of the engine. 
The cell then causes the brakes of the 
tram to be applied through the action of 
relays set in operation by the effect of the 
light upon the cell. 



was completed by James K r Northrop, 
creator of the “flying wing" plane. The 
low-wing metal ship has a top speed of 
about ISO miles an hour and a cruising 
speed of about 150 miles. 


ROADS OF STEEL RESIST WEAR^ 


All-Metal, Low-Wing Cabin Monoplane, Whose 435-Horsepowcr Motor De- 
.velops a Cruising of ISO Mil® an Hour or More 


) vcjop ' 3 a i^r.-Liismg oi I au mho an rlour or Mot 

LtcvaLo// Crw- 
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Highways of steel are being tested 
England on routes where exceptionally 
heavy traffic ruins the ordinary road very 
quickly. The road is 
built with a concrete 
base on which steel 
plates are laid, intersec- 
tions being filled with 
concrete or asphalt. 
Shocks created by traf- 
fic are dissipated over 
a considerable area in- 
stead of being localized. 
Such a road is claimed 
to wear at least twice as 
long as one built of any 
other known type of 
material and even if the 
foundation sank, to 
form a safe 

Gtvdr. 
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Entrance and One of the Squares of (he Exhibition Grounds in Barcelona, 
SpaiEi, ait 'They Appeared at Night t 

By DON CLASSMAN *i ai H M 


RCHI TECTURlPoi -the msllt 


under the su light re of electricity 
the magic of invention. Cities of men 
are no longer dim patches of flickering 
light against the heavens* 

Engineers are directing powerful beams 
into the skies, painting skyscraper towers 
in pastel glows; in short, are transform- 
ing city nights into fairy wonderlands!, 
where the dreams of inventors vie with 
star clusters and satellites. 

Aside from the perfection of lighting 
equipment, (he last several years have seen 
skyscrapers planned and constructed with 


an 


ial provision for 
uodlighting. In choos- 
ing [.! '■- si > me for build- 
Engs, * 1 1 chitects give dose 
considenttiun to the ef- 
fects uf tl is illumination 
"ii the background. 
Hand in hand with the 
new architecture, which 
is making extensive use 
"i oh.n rd erra cotta and 
tinted brick, the flood- 
lighting engineer is ex- 
perimenting with hun- 
dreds nt different beams, 
thrown uti varying sur- 
face*. to learn their ef- 
fect 

Another important ad- 
\ mice Is under w a t e r 
1 i gluing, Of course, the 
ilhimmali' u of cataracts 
and fountain sprays is 
not new. hut the under- 
water illumination of 
swimming pools, bathing 
beaches and aquariums 
by lighting units in the 
water is a special field 
which is attracting great 
interest. 

'another advance is the adoption 
photoelectric cell in standard sign- 
aling equipment* Everybody knows 
how sensitive this cell is to light. It was 
just recently conceived that such a cell 
could easily displace a clock in turning 
current on fir off. The operation is very 
simple; whenever natural illumination 
falls below a certain intensity, no matter 
what hour of the day, the cell completes 
a circuit and the current is turned on. 
This invention alone will save thousands 
of dollars in the cost of keeping men to 
handle switchboards for lighting units. 


R 


nrf 



The depiction of moving figures, Hash- 
ing colors and animated signs is achieved 
in a new invention which shortly will he 
thrown on the market. The signboard of 
tins device is honeycombed like a bee's 
hive, and by the proper manipulation of 
lights, it is possible lo light-paint any con- 
ceivable design and change it at w ill. This 
is the most sensational development In il- 
luminated signs since engineers learned 
bow to make electricity How down a bank 
of bulbs like a cataract. 

And what about light etching and color 
mixing? The present tendency is to make 
thu city iiighi look like 11 brilliant canvas. 
Engineers have found white light alone 
to be unattractive and somewhat dull 
when applied to all buildings and monu- 
ments along the homon. They play with 
the rainbow, with a view' to kidnaping its 
colors The expositions at Barcelona and 
Seville last year showed how successful 
have been their attempt to diffuse white 
light into soothing pastel tints that are 
not Minding; and give the effect of weird 
artistry. 

The mixing of colors and the sculpture 
of shadows are two fascinating studies 


Illuminated Gardens of the Seville Exposition, and 
Flood lighted Tower of the Fisher Building in Detroit 

that are now being carried on with inten- 
sity. Examples of color lighting on build- 
ings are still rare, largely because archi- 
tects have never demanded such from en- 
gineers . But the new set-back arehitec- 




9 


ksQ ^ £ # / Uf a 




10 


POPULAR MECHANICS 



miniate columns, shafts and py- 
lons. And to relieve flatness, we 
are trying to effect color contrast. 
We might call this shadow-light- 
ing. Until a few years ago, we 
knew only white lighting in archi- 
tecture, Today we have the 'still 
color effect/ which gives different 
intensities and colors on different 
set-backs. 

“T he second impression we 
have almost perfected is the ‘mo- 
bile color effect,' in which colors 
change continually. These effects 
are carried out with two wattages. 
If you start with one intensity for 
white light, you cannot use the 
same intensity for blue, because 
the latter absorbs light differ- 
ently* Amber light has the lowest 
absorption, followed in succession 
by red, blue and green. 

"In order to achieve a pleasing 
effect and even intensity, you 
must adjust the intensity of one 
color to another. For instance, 
in blending white and blue, you 
may have to step up the wattage 
of blue leu or fifteen times to 
meet the white-light intensity, Bui 
if you do not care lo blend these 
colors, stepping up is unneces- 
sary* In that case, different in- 
tensities are not so displeasing. 

"As a substitute for mobile 
color, we have the ‘wash-out sys- 
tem. 1 In tli is method we use one 
primary color — red, blue, or yel- 
low — with white light. The pri- 
mary color burns continually, 


ture lends itself so excellently to color 
lighting that the field can no longer suffer 
neglect. Building operators also realize 
the advantage of distinctive lighting, 

“The tendency today," a leading flood- 
lighting engineer. A. Paulus, told me at 
the famous Westinghouse light labora- 
tory, Bloomfield, N. J, "is to get varia- 
tion in intensity and some relief. 

“That is, we want to leave dark spaces 
between light spaces. We seek to 1 1 1 it - 


How Light a Lend Beauty to Smokestacks, and Close 
View of Floodlight Battery; Correctly Placing the 
Lamps Requires Considerable Skill 
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Modern. Lifhllnf Adds to ibe Beauty of Classic 
Afchitwtute; taie LJncoLsi Me frto rial in Washing- 
ton L D. C-, as Is Appear* at Night 


At Lefr, the- ReautifuEly FlooDighled Top (it 
the New Y qx IfiCiiJi a 1 1, and. at Right* a Sky- 

Strapcr Tmttfffivith Well-Di reeled Kays to 
K-EVfiflt Its Lin™ aod the Set-Bricks on the Up- 
per Floors; Thesi: Set-Backs and Shelves Form 
Convenient Places for the Location of Batteries 
os' Floodlights and the Use of Different Colors 
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while ihe while light is connected to dim- 
mers and is dimmed off and on. For ex- 
am-pie, if we blend red and white, we get 
all shades from red to light pink tints. In 
this way, the floodlighting engineer 
achieves both motion and color/" 

Mr. Panlus touched upon the possi- 
bility of floodlighting ocean liners at sea. 
A start in this direction was made by the 
"Bremen" and ,L Europa'’ with giant elec- 
tric signs advertising their identity to 
other ships passing in the night. But with 
keener competition for public notice, it is 
not unforeseen that crack passenger ves- 
sels will take to floodlighting parts of the 
ship whose illumination will not interfere 
with navigation. 

America has done little with the flood- 
lighting of bridges, but this, too, is a com- 
ing field. When more decorative bridges 
are built, like the new Arlington bridge 
at Washington, attention will naturally 
he turned on their illumination. On 
stone-arch bridge of this type, the effect 
of colored lights over water will be noth- 
ing short of gorgeous. 

Swimming pools are now being equipped 
with underwater floodlighting units that 
add not only to beauty but to safety as 
well. Every person under water will be 
visible. Instead of having brilliant glar- 
ing lights hang from the ceiling of an in- 
door pool, it is the present fashion to 
have the exterior illumination as dim as 
possible in order to accentuate the white 
brilliancy of the pool's tile. 

In floodlighting fountains and water 
bodies, engineers have found that the ef- 
fect is unpleasant if the i Hu mi nation is 
over an even surface. If a cataract falls 
smoothly, without ripples, over the crest, 
the effect is flat. At Barcelona, engineers 
punched tiny holes in pipes and placed 
them across the waterfalls. Tiny jets of 
water burst through the holes and caused 
ihe water stream to be very uneven. The 
play of light beams on this rough surface 
gave a startling iridescence which was 
enhanced by the play of different light 




tints. The same applies to a fountain 


f there is no break at the crest, it looks 
dull. The more spray and flying drops, 
the more beautiful the effect. 


Floodlighted Memorial Column and Its Beautifu 
Might-Time Rejection in a Quiet Pool; Such Lighting 
Is Also Helpful to Aviators 


on 


comm ere i 


scale. 
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AKING f“OPCOEN POP 

If popcorn, contains less th 
thirteen or more than fourteen 
per cent of moisture, its popping 
lalitses are materially lessened,, 
anti two professors of the Uni/ 

^ versrlv t >1 V V i s c o n s iT H i a v to w wrfe ; i 
drying bin to give it maximum 
popping value. Dry air is driven 
'by motor into the space for the 
corn, and regardless of the corn s rk 
original moisture content, the f x 
quick drying gives it the maxi- 
mum popping value because ii re 
duces the content to the required 
percentage and no lower; h> 
process has been found of value 
also in curing sweet corn* which 
has been difficult to handle be- 
cause of its tendency to settle in 
a solid mass when piled in a bin 
as is ordinarily done. 




AUTOISTS DO BANKING 
FROM THEIR CARS ip 

Patrons of the Grand Nathvnl 
bank in St. Louis may - drive up* 


to the building and transact bn i 
ness, without leaving their auto- 
umhites, through a window built close to 
the curb. When the clerk is not on duty, 
deposits may be made through a thief- 
proof slot at one side of the window. 


w iffc — UJV\w< 


Diving for Deep-Sea E-cpIorgiion : I? Is Fitted with Quartj:- 

Ol ass i, Ryte M ft>r Observers -and Camera Operation 


DIVING BELL WITH GLASS 
TO EXPLORE OCEAN DEPTHS 

To make observations of the sea bed at 
great depth s h a special diving bell is being 



ify isiiji.1 w ViutlT h’ii tv t JiiULMi 

Make Dtpcsjts without LeavinK Their Cars 


co instructed at the JT i irfu n i__of_ Na t iwm 1 
History in Ne\\"Tork for the use of New 
Ytffk* Zbo logical station in^T lt 1 nnud. T^ 
Three 14 eyes" injure crwtoT’i be vessel are 
fitted with quartz glass, three inches thick, 
if * provide for light and camera operation. 


BARK OF TREE RESISTS FIRE 


The bark of the California big tree is. 
oil large specimens, as much as three feet 
thick and almost as fire-resistant as asbes- 
tos. A piece of it, a foot square, was only 
charred on the outside after having been 
placed in a lumber-mill furnace, sur- 
rounded by dry pine and burned for eight 
hours* This quality is one reason for 
longevity of the big trees, which are known 
to have attained an age of 4,000 years, and 
may reach 6,000 years or more. 




nay reach 0*UUU years or mori 
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POPULAR MECHANICS 


E WORLD’S FIRST TWO-WAY TRAIN TELEPHONE 


Abftvt, Sir Henry Thornton TaBtin^ to 
London From Moving Train. WhiSe J, C, 

Burkholder Operates Switchboard; Ri^ht 
and BdoW, Couriering Transmitting An- 
tenna and Generator Qn Car 

^ By JAMES MO NT AGNES 

VRLTE WERE chatting away in 
* * on r comfortable parlor-car 
seats on the sixty-irnle-pcr-hour 
express operating between To- 
ronto ami Montreal, when a uni- 
formed young titan came up to 
my companion ami said: 

“'You are wanted on the tele- 
phone* sir/’ 

Five minutes later my travel* 

in# companion came back. his lace 
all smiles. "[ was just talking to my wife 
and two kids hack home in Cleveland. You 
see.” he explained to me, seating himself, 
“when I heard that there was a telephone 
service cm this train, I decided to try it. 
and <0 arranged to liave a call pm through 
to Cleveland." 

1 asked him how it sounded, and he 
■ replied that his talk with Ids wife and 
youngsters was just like putting in a call 
from downtown Cleveland. In fact, his 
wife, he remarked, would not believe that 
he was on a train moving away from her 
at a mile a minute. The conversation was 
as clear as on any telephone call, and in 
addition there was no noise from the mov- 
ing train because the telephone booth had 
been padded and soundproofed, 

It seems somehow unnatural that one 
should be able to talk to someone hun- 
dreds of miles distant while moving at a 
greatest e of speed. Bui to the passen- 


gers who board the International Limited 
of the Canadian N^Lti pnal railways, ply- 
ing between the cities oiMontreal and 
Toronto, the service is a reality. 

The world's first two-way telephone 
service operates on a combination of ra- 
dio circuits. From a seven-wire antenna 
on the roof of the steel car the messages 
go out and are received. The middle 
three wires are for transmission, while re- 
ception is effected on the four outside 
wires of the seven. When a telephone 
message starts in the ordinary telephone 
microphone used, it sends out radio waves 
which jump from the antenna on the roof 
of the speeding car to telegraph wires 
alongside the [rack. These wires, which 
pick up the radio telephone signals, are 
known as carrier-current wires, in that 
each wire is capable, by means of radio 
instruments at the terminal stations, to 
handle some twenty messages at the same 






time, differing; from 
the ordinary telegraph 
wires. The carrier-cur- 
rent system allows the 
use of voice transmission, 
giving a perfect voice re- 
production at the receiv- 
ing end. W hen the tele- 
phone message strikes 
l be carrier-current wires, 
it is carried along to the 
terminal station, where 
it is placed on the tele- 
phone lines to the point 
of destination, just as in 
a long-distance call 
The reception of a tele- 
phone message on the 
train is accomplished in 
the same manner, the 
transmission this time 
going from the terminal 
station to the carrier- 
current lines, preceded 
by an automatic calling 
device which tells the 
train operator that a call is coming 
through. From the carrier-current lines, 
the radio telephone message skips to the 
train antenna and is changed into voice 
by the train receiving set. All this occurs 
simultaneously, there being no delay 


Paper-Covered Hq»p in Position ateovu a. Swimming Pe*o1 Farms 

for This Human Arrow in the Latest Water Sport 


I 




DIVER BECOMES HUMAN ARROW 
IN LEAP THROUGH HOOP 


whatever in train -telephone conversation. 


LADY BEETLES RAISED TO WAR 
ON CITRUS SCOURGE 
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Millions of lady 
beetles are bred 
annually in Cali- 
fornia to combat 
the ravages of the 
mealy bug among 
the citrus growths. 
The beetles are 
reared in tiny cap- 
sules, ten to a cap- 
sule, and' turned 
loose in the fields 
fulolescence. Thev are 


Human arrows shoot themselves at pa- 
per-covered targets in the latest swim- 
ming sport, introduced recently in Los 
Angeles, Huge hoops, covered with pa- 
per, arc the targets* which are placed in 
position above a swimming pool. The 
divers vie for perfect bull's-eye scores by 
aiming at the center as they hurile toward 
the water from the diving board. 


upon reaching 

propagated on a mealy-bug diet and sold 
to the farmers for half a cent each, the 
cost of production. Each year an esti- 
mate of the number of mealy bugs is 
made to determine the number of beetles 
necessary to fight them. 


VEST-POCKET SAFETY RAZOR IS 
CARRIED IN OWN HANDLE 

Flattened handles of vest-pocket safety 
razors provide carrying cases for both the 
razor blades and 
the blade holders, 

A small cover at 
the end of the han- 
dle locks blades 
and holder se- 
en rely, and the en- 
tire outfit does 
not bulge the 
pocket. The razor 
is used with ordi- 
nal' v thin blades. 


CyCuX, 

1 3 i &y/vIvclm* A l uLk 





POPULAR MECHANICS 


16 





NAVAL JUNK PILE RECEIVES THIRTEEN "SUBS” 



iftiG o£ the Thirteen U States Submarines Which Are Destined for ihe Scrap Pile under Naval Limii,- 

tatioris Agreement; the Picture Shows the Eoats in the Philadelphia Navy Yard 

soar above the background of strings and 
brass of (lie full orchestra. 


Thirteen submarines destined ulti- 
mately for the junk pile now rest in the 
Ph iladelphi a navy y ard. T he underseas 
crart to Tie" Stripped were built in 1917, 
and tinder the naval-limitations agree- 
ment, thirteen years i* the age limit for 
the boats, so this year means their end. 








FISH HAVE GOOD - 
HEARING ^ *J 

Fish have a sense o£ 
hearing so keen that they 
can perceive vibrations 
too low tor ill e human 
ear, and arc able to hear 
sounds a little beyond 
the highest notes of a 
piano or violin* Dr* Karl 




li rv 


von 

ver sitv of M unich. ex- 
perimenting with min- 
nows, found that they 
soon learned to answer 
the dinner whistle. He 


offered them food, at the 


same time sounding a 


i - 


r \J 


tuning fork or blowing a 
whistle. They came to 
know that the sound 
meant dinner, and soon 
came crowding to the 
feeding place when they 
heard it. By feeding lo 
the accompaniment of 
one uoie, and scaring 
them away with a tap of 
a glass rod when another 
was sounded, the minnows learned Eo dis- 
tinguish between sounds. No tuning-fork 
vibration rate was found that the fish 
could not hear. Some experiments in- 
dicated they may have two sets of organs 
for detecting sound. 
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BLEACH STRAW HATS OUTDOORS 
AT ENGLISH FACTORY 


CLEANER FOR CONDENSER PIPES 
REMOVES SCALE EASILY 


outside of 


Removing scale from the 
boiler tubes, brine coils or oil-well casings, 
preparatory to painting, is easily per- 
formed with a steel-link chain tjva 
consists of a lenglh 


of steel links with 
a handle at each 
etui* The links are 
equipped with two 
cutlers each, which 
are easily sharp- 
ened by grinding, 
Cutters may be re- 
placed, and the tool 
can be obtained in 
sizes for two, four 
and six-inch pipes. 


Although chemical methods arc now 
largely employed in the bleaching of straw 
for hats, the sun is an important aid at a 
factory in Lut on, England* Hundreds of 
hats are placed at a time on short pegs 
uutside tire works, where they are 
bleached and dried before the fmal steps 
of manufacture* Hat making has been 
an important industry in this city for 
many years. During the days of King 
Janie-. I, ;l colony ui straw planters was 

i m p o r t e d f r r> m 


Scotland, and their 
craft has been car- 
ried on until the 
making of straw 
goods has become 
one of the chief ac- 
tivities of th e citv. 


Unit-Chain Cleaner for Condenser Pipes- the Links 
Are Equipped with Steel Cutting Blades 

jyiioti ? to 3 OS. I 


CA twenty- inch 
s n o w represents 
only about two 
inches of water. 
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Anybody Can Become a GckhJ Shot, Says Doctor 

Catkins, >^nd in Thia Article lie Tells Haw 

By I. R. CALKINS, M. D. 

National and International Tarjgci Pistol Champion 
(As Told UjNohn F. 


lone: ago, a west e / n cnTifruti u s 
his handling of the frontier- mod el 
.45-caliber six-shooter, appeared at the 
inti nor range of the Springfield, 3d Ass,, 
cluli of the United States revolver asso- 
ciation* 

The fame of tins man was national and 
we gathered tn see some fancy stuff with 
the big hand-arm that held favor when 
the west was wild and the six-gun was the 
law* We talked of big and small guns, of 
slow fire and quick draws, of old-time 
killers and modern gunmen — good and 
bad — nf “rolling" and “fanning 1 " guns. 
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back. Then the gun is fired by slapping 
the heel of the left hand against the cock- 
ing piece of the hammer, lifting the ham- 
mer and allowing it to drop against the fir- 
ing pin and discharge the shell. Accord- 
ing to stories of the old west, this was 
the fastest and most deadly method of 
discharging a revolver. 

The westerner was willing to oblige. 
We hung up a twenty- two-inch target and 
the marksman took hi* stand at a dis- 
tance of twenty -five feet. He got olT his 
six shots in exactly nine seconds after the 


“Out in our part of the conn 
try," observed the western ex- 
pert, "we fan the gun v hen we 
want to get our shots oft fast." 

There wasn't a single man 
present who ha I ever seen an ex- 
pert fan a gun. so we immedi- 
ately called for a demonstration, 
dun fanning is a two-handed 
shooting proposition* The gun 
is held and aimed in the right 
hand, with the trigger squeezed 


20 YARD REVOLVER TARGET 
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command to fire, Nom' 1 
of the bullets hit i i i 
black center of the tar- 
get* Two were in the 
white. The other four 
were in the sides ami root 
of the covered range. 

m Ts that as good a score 
as the old-time fanners 
used to make'” asked a 
police officer. 

“Just about," the west- 
erner assured him. “Fan 
rung isn't as accurate as 
slow fire, hut it’s so al- 
mighty fast that it got 
the other fellow first in 
the old days/’ 

Without comment, the 
policeman reloaded the 
gun, replaced it in the 
bolster and took his St out 
at a distance of forty icet 
from the target, five p.u/>\- 
back from where ilu* 
fanner had stood* At the 
word to fire, bis hand swept the gun from 
the holster and slowly hi might it up in 
firing position. So deliberate were hi-’ 
movements, that they appeared slow be- 
side the fanning demonstration. 

Even as the first slum rang nut, hi- y u n 
rolled to the side, hi thumb found the 
hammer and cocked it and the AS swung 
onto I he target again. lie got his shots 
away fast. In fact. 1 he stop watch clicked 
for the last shot just live and one-half sec- 
onds after the command to (ire had been 
given. Five of the officer’s bullets were 
in the black, the sixth was just nut of it. 
This incident is not cited in disparage- 
ment of the western maids ability as a 
marksman. In fact, there are few men In 
the world who can out shoot him with the 
,4a — when he doesn’t try fancy shooting. 
But il does bring out the point I wish to 
make; Trick shooting never could com- 
pete with plain, everyday gun work in pin- 
ing bullets into the target. And. after alb 
that's the main idea in firing a gun, 
Furthermore, that police officer had 


Few of the ""Two-Gun ' 1 Desperadoes of Frontier Days 

Coutf] Neatly Shoot 39 Accurately as Legends Tell 

taken up hand-gun shooting in earnest 
but nine mouths before his encounter 
with tbe westerner, which spells encour- 
agement for the novice, Really, accurate 
shooting with pistol or revolver is no com- 
plicated proposition* There arc just two 
things that the novice must master to he 
well on the road to efficient marksman- 
ship. 

Anybody can become a good pistol shot. 
All there is u> learn is to hold and squeeze, 
that is, to hob! the sights on tbe target 
and squeeze the trigger without disturb- 
ing the aim. Hand-gun shooting is a fas- 
cinating sport- — and more, ft's the great- 
est nerve tonic that I know of — and re- 
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m a r k s m a n . A no t T i e r 
thing, i lie thumb along 
l he barrel steadies it and 
almost compels t h c 
shooter to hold the gun 
m & level position. 


E. A F&* the Anierie*n Olvmpi^ Team, Center. 
Shooting at Cam[j Ferry, and Correct Way to Grip 
Pistol; i n Firing 

member that ( make that statement as a 
p r a c t ici n g pit y siciun. T w o yea rs a go t I 
was threatened with a serious nervous 
breakdown* 1 took a week off from my 
practice and went down to the range and 
actually shot (lie nerves out of myself* 
l know of nothing else that will snap a 
man out of nervous trouble as quickly 
as will target practice* He has to con- 
centrate on his shots with every faculty 
he possesses. In this concentration, he 
forgets not only himself hut everything 
about him save only l lie job in hand. 

J advise the novice to start in with a 
single-shot -22-caliber target pistol. This 
arm is the most accurate of any marie. 
The recoil is very slight and the charge 
not heavy enough to cause hi itching on 
the part of the embryo shooter. Besides, 
it is inexpensive. At first, the novice 
should practice with an empty gun. Do 
not dutch the grip tightly* Let it rest 
loosely between the lingers and the palm, 
with the thumb pointed straight along the 
barrel. Place the first linger of the shoot- 
ing hand through the trigger guard, let- 
ting the weight of the gun be taken by 
the other fingers and the palm* 

The position of the thumb is most im- 
portant. Without a gun, try pointing the 
thumb at any near-by object. You will 
find that you can soap the point of that 
digit onto the mark with great accuracy. 
Aim with your thumb; it nil! make you a 


Right from the start you slumld make 
yourself aim with both eyes open. It is 
easy after a little practice. Every really 
good marksman that i know of shoots 
with both eyes open. Now, hold the pis- 
tr>l in the right hand, at an angle of about 
forty-five degrees from the body, with the 
weapon pointing toward the floor and the 
arm just as straight as you cart hold It 
without conscious effort. Let your full 
weight fall upon the heels and relax* Re- 
lax every muscle hi your body except those 
of the right shoulder, Pretend that these 
are the only muscles over which you have 
any control. Practice attaining this re- 
laxed position a while before raising the 
pistol any higher. 

Slowly bring up the gun toward the 
horizontal position, using the shoulder 
muscles only. At the very start of the 
movement, slip vour thumb to the ham- 
mer and cock it and then return the 
thumb to the position alongside the barrel. 
Let your raising of the pistol be slow and 
deliberate. Keep both eyes open and on 
the bull's-eye. As you raise the gun, start 
squeezing the trigger little by little. 

The average pistol trigger has a pull of 
three pounds. You will find that* with 
some practice, you will be able to have all 
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but ft lew ounces oi the squeeze 
exerted by the time your arm 
reaches faring position* As soon 
as the sights line tip on the bot- 
tom of the bull's-eye, exert the 
few ounces more squeeze tieces- 
sarv to make the hammer fall. 

Practice this many times before 
you load your pistol* You will 
soon find that you can line your 
sights on the bull and hold them 
there. In short, you have learned 
to hold. If you have been exert- 
ing a gradually stronger pressure 
on the trigger from the time you 
start raising the gun, instead of 
giving it a quick pull when the 
sights line up* you have also 
learned lo squeeze. And that's 
the w hole thin g— h o 1 d an d 
squeeze. After you have become 
the master of the single-shot pis- 
tol you will find that the transi- 
tion to the revolver is easy. Then 
you’ll have to learn to roll your 
gun between shots. 

It is well-nigh impossible to 
keep the revolver sigh led on the 
bull's-eye while cocking it pre- 
paratory to sending a shot 
quickly after another, whether 
the cocking be done by the thumb 
or bv the double-action or self- 
cocking arrangement with which 
all modern revolvers are equipped. 
.So, the expert makes no effort to 
keep the gun pointed at the tar- 
get between shots. Instead, he 
deliberately rolls the muzzle away 
from the bull’s -eye during the 
cocking operation. But his ex- 
tended shooting arm remains 
pointed rigidly toward the mark, 
the roll being accomplished by 
the wrist and fingers only. 

The recoil of the powder charge 
tends to throw the muzzle up- 
ward. This upward movement 
is followed and assisted by the 
wrist, which also throws the bar- 
rel sideways to the right, so that 
the front sight describes the arc 
of ei circle. At the top of the roll, 
the thumb finds the hammer. 
Immediately, the three lingers on 
the grip start drawing the muzzle 


Top (O Bottom, Corrett Positions in FirinK: Ready; Rdiintf the 
Pistol; (SJ1 the Mart, and "Roiling the Gun with the; Recoil 

after Firing 
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Pistol kanfjL-s Art; Net Costly; This One H^S a Simple Wooden Frame 
and Muiat Sheets for Targets 


back toward the target. This action 
causes the hammer to press against the 
thumb and cocks the weapon automati- 
cally as the sights swing toward the bull's- 
eye. As soon as the hammer arrives at 
full cock, the thumb is slipped hack to its 
position parallel to the barrel, and the 
marksman is ready for his next shot. 

Probably the biggest thrill that a novice 
marksman gets in target shooting conies 
when he realities that he has caught on to 
how to roll his gun. 


rooms. For transmitting;, 
a motor generator is in- 
closed in paneling, cov- 
ered on the inner side by 
son n d-absorbi rig material 
and on the outer with 
grounded copper sheet, 
the apparatus being 
cooled by a stream of air 
from a blower. Two sta- 
tions on shore form the 
connecting link between 
the ship and the tele- 
phones throughout the 
laud. Messages coming 
from the vessel are picked 
up at a receiving station 
at Fork River, N. J., and 
thence are dispatched 
over telephone w ires. Re- 
plies from persons on 
shore are transmitted to 
the ship through another 
station at Deal Reach, N. 
j, Ship-to-shore teleph- 
ony is accomplished in 
the same general way as 
any radio telephoning, 
but special problems have 
to be solved. In the first place, the ship 
is moving, the space for the apparatus is 
exceedingly limited, and the steel ship, its 
vibrations, and other electrical equipment, 
offer sources of interference that had to 
he overcome. 


AIR-PUMP PISTOL ON OILCAN 
SHOOTS TEN-FOOT STREAM 

y L -^^/^"^Easify attached 
to the lop of a 


3HIP-TG-SHORE PHONE CALLS 
REQUIRE MANY HANDS 


v> 

1 wo -way telephone conversations be- 
tween a steamer such as the “Leviathan 1 * 
and persons on shore, require sensitive 
and complicated radio apparatus and a 
number of persons to make the necessary 
connections. About all the passenger 
on the vessel sees is an ordinary tele- 
plume transmitter, but behind it are the 
receiving and transmission sets, the latter 
in a room of the radio cabin and the 
former on the port side nf the wireless 


can of lubricating 


oil* an air-pump 
pistol can he oper- 
ated with only one 
hand and shoots 
a fine stream of 
lubricating oil for 
ten or twelve feet. 
Four or five strokes of the air pump in 
the top of the can and a pressure on the 
trigger set the gun into action. It shoots 
from all angles and positions and has been 
found particularly useful for lubricating 
auto springs and squeaking parts of the 
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BUILDING FAST LINERS 
ATLANTIC SPEED RACE 


circle tile world lour tinier at the equator 
or reach nearly halfway to the ill non. Al- 


Italy has deckled in support her, 
profile at sea by tilt construc- 
tion cjt two huge express liners 
j\>r tue Atlantic service of the 
?.h>yr] Sahaudo, They are in-\ 
tetidell to make the run hctweeYK, 
Naples and New York in seven 
thus, of which five is the time 
between Gibraltar and New York, 
One of them is to be called the 
"*Rexj" It will have a speed of 1 
about twenty-seven knot? and 
will be equipped with high-pres- 
-ure turbines. The decision tn v 
build the-i' cosily ships is all the ’ 
mure remarkable since the num- 
ber of Italian emigrants to Amer- 
[cadis hfuig further restricted., f , 
il iHJ -\i tt L 1 / it*i 3 l 

BRIDGE WIRE AS LONG AS 
HALFWAY TO MOON 

Four cables of tlie worlds larg- 
est suspension bridge spanning 
the Hudson river in New York 
will contain, when completed, 
107,0011 miles os' wife, enough to 


tii 'High this wire is only 
l he sue of a lead pencil it 
ca n ■m p port a I ■ >ad • 1 i. 7 / >' I' ^ 
pounds or the pull of ten 
draft Horses* Sixty-one 
giant strands, each com- 
posed of 434 wires, will 
be required to complete 
each cable, lbrnr deeply 
g r o o v e d p alleys o r 
sheaves constantly pass 
from the New Jersey to 
the Manhattan anchor- 
ages on an endless rope, 
n u w i ii d i n g ill e w i r e, 
winch conies in thirty- 
mile lengths on reels six 
feet in diameter. On each 
trip the pulleys bring one 


Above, Some of the Cables Supporting the Hudson Kwer 

Below, Shuttle Pulleys Unwinding Males of "Wire for the Cables 


wire to be added to the 
strand. I bis part of the 
work is half finished, 
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Movie Screen and Lecture Platform .at Opposite Ends 
Community t louse Containing Reversible 


REVERSIBLE SEATS TURN MOVIE 
INTO LECTURE HALL 

Making the same edifice available for 
both lectures and moving pictures, n 
church community house in Berlin iia 


HAND AND BENCH SAW 
ARE COMBINED BY 
V ATTACHMENT 

In less than a minute, a power 
saw may he converted from the 
portable hand type to bench use 
bv employing a simple table at- 
tachment which requires only the 
removal of a thumbscrew to 
make the change. The swivel 
on which the saw arm swings turns 
full circle and contains a graduated 
cale so that, when the saw is used for 
Isle work, the correct angle can he quick- 


© r. & a . 
of Church 


<sJy obtained, and also in bench w ork. 


been equipped with reversible seats. The 
backs of the seats may he turned so the 
occupants face either end of the audi- 
torium. At one end is the lecture plat- 
form, and at the other the screen for 
the pictures. 
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AVIATORS AVOID BAD WEATHER 
AT SIX-MILE ALTITUDE 

Aviators can avoid all forms of bar! 
weather by ascending to an altitude of 
30,000 feet, or nearly six miles, the 
weather bureau has found. Co], Charle 
Lindbergh, in his recent transcontinental 
of less than fifteen hours, flew at 


flight 


Attachment for Electric Handsaw, Which Converts 
It into the Bgitch Type itt a Few Seconds 
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altitudes of from 10,000 to 20,000 
feet, and even at this height 
avoided most of the weather dan- 
gers that beset aerial navigation. 
Most of the rain and snow falls 
from lower altitudes, and only 
exceptional thunderstorms reach 
that height. Winds three miles 
high over the United States blow 
from the Pacific to the Atlantic 
at about thirty or forty miles an 
hour throughout the year. They 
vary somewhat over the states 
along the Gulf of Mexico, chang- 
ing direction in summer and talk 
Temperatures at 15,000 feet are 
usually more than 50 degrees 
lower than on the earth beneath, 
aviators finding freezing weather 
even iti the summer, At heights 
of 30,000 feet, where there is no 
bad weather whatever, oxygen- 
breathing apparatus is required. 
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Part ol Gigantic Relief Map aF United States. Which, When CoTTlplct-ed. Will Be Forty 

I?? Curved to Represent the Earth's Contour, and May Be of Aid to Aviators 
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MONSTER RELIEF MAP CURVED 
TO SHAPE OF WORLD 



Planned on a scale providing a width 
of forty-six feet between the Atlantic 
id Pacific oceans, a huge relief map of 
ie United States is being constructed at 
the Bahson institute, at Wellesley* Mass, 
r T 1 1 e gigantic map,^Unch ts cu r Ted" 1 6 r e p- 
resent the earth's surface, is expected to 
he of great help to aviators tn planning 
-routes, as a glance will show mountain 
’few. and elevations of the terrain. 


night by electric floodlights. Now the 
frogs sit mute, expectantly awaiting the 
coming of a darkness that never appears 
and the guests sleep in peace. 



LIGHTS STOP FROGS' CROAKING-. 
t'T'-* __ n/i 

When guests of a California hotel 1 com * 
Ad ained that croaking frogs in near-by lily 
[ponds disturbed their slumbers, the man- 
jagement stocked the ponds with ducks, 
_ , X offered prizes /to children for capturing 
frogs and eipployed rifle shooters to rid 
^ the waters pi the noise makers, all with* 
^3 out avail. Finally, learning that "frogs 
fusing only undercover of darkness, the 
ji" botch D wrier s HluVuinated tlarffN ponds at 

R kWtf M*W 


AWL FOR SCREWDRIVER BLADE 
MAKES DOUBLE-DUTY TOO^^ 

Any ordinary screwdriver can he trails- "V 

formed iniu .an awl in an instant with an ^ 




attachment which C 
fits on the drivers 
blade to make 




handle. Hrillibg a bole to start a screwy 
with the awl takes but a few seconds, arifrUy^ 


hole for starting . 
the screw. The awl s 
locks m position ^ 
over tine edge 
the blade when In 
use, and when the A 
screwdriver is etTh--- ^ 
ployed in the reg- 
ular way, it slides 
tip against ttnr P 



it is then snapped out of the way. 
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Artist's DraWtlg of Scene "That May Become a Reality ; Divers wtlti Special Submarine Lights, Exploring 
the Ruins ol the Fabled Atlantis, Search for Which Is to Be Renewed 


By LESLIE OREAR 


A 1' THE bottom of the Atlantic ocean, 
stretching westward from the Medi- 
terranean and the northern part of Africa, 
lies, perhaps, the lost continent of Atlan- 
tis which, some think, once connected 
Africa with South America. 

Within the near future,, an undersea 
expedition is planned that should go far 
toward proving whether there existed* 
more than 50,000 years ago. a continent 
of rich and fabulous cine* where dwelt 
the legendary race of Amazons, descend- 
ants of whom, it is believed, still may be 
found in the mountain fastnesses of the 


Sahara, and traces of whom have been 
found in Yucatan, 

Already there have been wrested From 
the sea the secrets of several ancient cities 
that were submerged by some unrecorded 
catastrophe, and what those discoveries 
have revealed inspired Fount Ryron 
d c I h oi ck, t a m e d a r c h reol og i s t , t o o rga n i z e . 
in collaboration with French and Ameri- 
can institutions, this new expedition in 
search of the lost Atlantis. Associated 
with Count de Prorok is Dr. II, Hartmann, 
| whose new diving cylinder makes the suc- 
cess ojKflHs venture ^ probability 
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JDcsptte the enormous pressure of 1,110 
pounds a square inch, Doctor Hartmann's 
diving cylinder can descend as low as 
_?,500 feci under water with a crew of 
men — far deeper than man has ever dived 
before* The walls of the cylinder are 
made of cast iron, three inches thick, in 
which, at proper intervals, are set obser- 
vation windows more than half as thick. 

In tli is cylindrical compartment, sus- 
pended from the surface ship by a three- 
inch steel cable, and in telephonic eom- 
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3 inch STEEL CABLE 
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CLAMPS ON ENTRY 

AMO ECAESS HATCH 
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DrawinR oi Proposed 
Dlvltik Lamp and Cyl- 
inder in Usti; the Cyl- 
inder Can Be Lowcmd 
(0 a Jj mu h of 2 , £00 
Tcct with the Aid of 
Its Propeller Whioh 
Drives It Downward 
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m nn i c : 1 1 ton v iih r he - it r fa ce c re u . will he 
tv, i men, rme observing whalever mnv be 
revealed in the light of specially de.-Jgued 
neon lamps and the other operating a 
tii' i ion piciure camera A supph m' o.xv 
gen, released from two drum* wit Inn i lie 
cylinder, will enable the ob-erver- to re 
main below water for three-quarter', of 
an hour* 

And so. equipped as no undersea expe- 
dition ever before has been outfitted, this 
expedition of the Peep Sea A rcTi ;tn ■ logical 
Research .society will >et on l to find 
what? Sunken cities; kinds' palaces; 
slaves' huts; the sea-drenched remains of 
the long lost life of a people who lived 
and loved and fought and hated centuries 
before the birth of f hrist ? 

But let Om iu de IVorok tell it, 

"The ancient hi>torv of the Mediter- 
ranean tells us of cities that have been 
submerged, galleys that have sunk. meuI 
Other treasures beneath the -ea. \nd the 
legend of the lost continent is still the 
subject of endle- - enn l rovers v, I long 
have thrilled at the thought that the leg- 
end of Atlantis might be rtn existing 
fact; of a submerged continent between 
the .Americas and Africa, where mins of 
a lost civilization may still be found with 


The Count it* Prorok Dccp-Sca E-itpcdiLion in Search 
of Atlantis 1927-29, and the Count on a Camel 

during a Sahara Journey 
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fn (he Sahara Desert Where an Unknown Script, Pos- 
sibly a CHte to Atlantia. Was Discovered, and tl^e 
Count Meeting Desert Digh it ark-3 

temples and houses covered with the sea 
growth of ages to be explored and exca- 
vated by the new diving apparatus of 
modern invention/ 1 sahl he in discussing 
Ids plans for the forthcoming expedition. 

But foremost in Count de Prorok’s mind 
ties the hope, which is really more than 
hope, that be will be able to prove that 
Africa and South America once were con- 


nected by land. The evidence of the skel- 
etons points to the existence of prehistoric 
men of great intelligence and stature who 
originated in northern Africa and crossed 
into Lurope over what the count believes 
iv ere once great land bridges at Gibraltar, 
Tunis Sicily, and other points, parts of 
which are now submerged. 

It has been found that detailed measure- 
ments of the skulls of Cauchi peoples of 
{he Madeira island- compare exactly with 
those of present day Tatiregs of the Sa- 
hara and with certain skulls found in 
Lomhs in Yucatan, How, long before the 
dawn of history, did counterparts of the 
unusual Taureg find their way into Yu- 
catan ? 

Coincident with the subterranean ex- 
ploration there will be a land expedition 
deep into the northern part of Africa to 
determine just to what extent human life 
moved through the Hoggar and Atlas 
mountains, where, it is believed, the orig- 
inal home of the Atlanteans may have 
been. Skeletons identical, with living 
Tauregs have been found there. Over the 
Sahara desert an expedition will go with 
powerful six-wheel trucks capable of trav- 
eling 800 miles without refueling ; equipped 
with searchlights for night work, lahora- 
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equipped with every known modern do 
vice that might lend itself to the success 
of the enterprise. Always hovering above 
the diving cylinder will be a 140-foot yacht. 

In addition to a laboratory, it will contain ■ 
special grappling apparatus, wireless ' 
equipment, photographic installations, a v ^. 
glass bottom lor submarine observation 
and the great windlass for manipulating C 
the diving cylinder. It also will carry an ^ 
unusual type of submarine- boat frou^gf 
which divers may emerge into a lost wor'd--J( 
of ruins of cities, or explore the sunken ^ 
treasures of ancient Carthaginian galley 
An airplane, equipped with the latest 
talking- picture apparatus, will fly aboveV 
both land and sea expeditions. Indeed, it X 
was the discovery of objects beneath tin*, 
sea from an airplane that gave the iui'^ 
petus to tins forthcoming expedition. Fo ■ 
long centuries, unsuspected, the walls of 
Carthage lay covered by t lie Mediter- 
ranean sea. And then an airplane of 
Count dc Prorok’s expedition, flying at a 
height of 1,000 feet, enabled the observer 
dearly to trace their outline and establish J 
the fact that a part of the ancient capital X 
of the world had slipped into the sea. In ^ 
the same way the lost city of Tipasa was^JJ 
discovered seventy feet under the water, 
“From the Atlantic to the Red Sca,"'^-' 
says Count de Prorok, 1 "north Africa is an 
open-air museum unequaled in the worUt.^A 
The great ones of the past seem to haunt ^ 
the desert trails, and often by some lone ; 
camp tire we have evoked the mighty S 
shadows that have thundered by, disap- ^3 
pearing into the dim mists of history, >• 
Hannibal, Alexander the Great, Cleopatra, ^ 
Scipio Africanus, Ceesar — those magi - 1 

names alone have made a treasure hou 
of memories in ancient Sahara lands. 

u And now to search the sea itself fur * 
those things which are beyond bistory — -4 
stories told from father to son for tm € 
numbered generations; the land of leg- * 
ends. We embark upon this romantic 
quest confident that we shall give to the 
world some insight into the most ancunipy 
civilizations of all time— the lost Atlan-^I 
teans.” '“4* 


GolF CSubs with FtocibSc Shafts Which Lend Trfarc 
Power to Swings far Long Shots 


appearance on Florida courses. The flex- 
ibility of the shaft was found to lend more 
power to the swing, thus making longer 
drives possible. Except that the shaft 
, bends slightly when force is applied, the 
idul) resembles the ordinary driver. 


GLASS DISKS UNDER EYELIDS 
REPLACE SPECTACLES 1 

Disks that lit snugly over the cornea 
of the eye and are worn under the eyelids 
have been made and tested successfully 
^ ii> a s^stitute for 

■ s pectacTfes^ T heir 

principal aXl van- 
tage is that\hey. 
are virtually invis- 
ible to any other, 
person. They can. 
be placed in posi- 
tion readily by thfc 
need 


wearer 
no adjustment 
when once fitted c* 
to the eve. except^ 
periodical removal 
for xleajitn^, f) 


4P 

POPULAR ME Clt^IC 


tory facilities and machine guns for pro- 
tection against the ferocity of the Tauregs 
-—surly giants; remnants of a vast civili- 
zation, the last of the Atlanteans, 

Roth, the land and sea expeditions go 



FLEXIBLE SHAFT ON GOLF CLUB 

^ GIVES LONGER DRIVE 

A ** 

■” C -* 1 4 m 

As a boon to long-distance drivers, a 
golf club with a flexible shaft has made its 
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HIDDEN FAULTS IN AIRPLANES 
REVEALED BY “STKOBOGLOW" 


7 n 


5pe< .i s c 5 cs w*3 ! 3i 
U p pftf Pa r t of 

LenSCS Shaded, 

to Protect Eyes 

Against Bril- 
liant Light 


'l 


SHADED LENS FOR SPECTACLES 
SHUTS OUT GLARE 


Varying intensities of shading are avail- 
able in a special spectacle lens which can 
Le ground to any prescription. The up- 
per portion of the lens is darkest, the 
bottom being almost the shade of trans- 
parent glass. It Es finding favor among 
those whose eyes are sensitive to glare. 


ONE MOTOR TO FLY AS FAST 
^ AS THREE DO NOW 

Tri -motored airplanes will be able to 
fly just as fast with one motor as they do 
now on three when designers improve the 
streamlining to the point where 
the flow of air around the ships 
is smooth and free from eddies. 

This is the opinion of Dr. Joseph 
S. Ame s.- chairman of the na- 
tional advisory committee for 
:Lero mniTlC ^:~vrho liTis found, from 
careful estimates, that an airplane 
can maintain its speed with one- 
third the power ordinarily met] 
it the flow of air around it is of 
that description. The drag of 
different parts of a ship can be 
studied separately in wind tun- 
nels, but the drag of the machine 
as a whole, due to distortion of 
fiow when the parts are assem- 
bled, may. be twice as great as the 


m perfections in airplane propellers, 
and in other objects, are revealed while 
the units are in motion by means of the 
“stroboglow " a flashlight device devel- 
oped by W e s t i n gh o u s c _r e sea re h en g i n e e i s 
for greater ‘safety in flying. In examin- 
ing an airplane propeller, for instance, the 
test is made at night, as darkness is essen- 
tial to the operation of the device. The 
light flashes are regulated to appear at 
intervals to correspond to the speed of the 


propeller. This makes the “prop'’ appear 


motionless although it is spinning at more 
than 1,000 revolutions per minute. The 
slightest crack or irregular movement is 
said to be plainly visible as the lights are 
flashed on and off* The device is also 
used to detect the movement of valves in 
gasoline engines, the vibration of meshed 
gears, or the slip of a belt moving on a 
pulley. The ft mho glow already has been 
employed to test planes at several airports 
to make sure that both engine and pro- 
peller are in good condition. 


o 




Using the “Strobogtow,” .i Sp-ezi.i? Flashlight. Opera 
... Radio Tubes, to Examine a Spinning ^ropell 

10&M& Jw. UL 

tit* .n . idr l J £ / jf / a 


cd-f through 
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sum of its parts. This additional handicap, 
called interference drag, can be studied 
only by placing the entire ship in the 
throat of a wind tunnel. No tunnel large 
enough for tin's purpose now is in exist- 
ence,, but one is being constructed at 
Langley field, Va, The largest tunnel at 
present has art open throat twenty feet 
in diameter and produces an air stream 
having a velocity of 100 miles an hour. 
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POPULAR MECHANICS 

HOUSE MOVED OVER RIVER ON TEMPORARY BR^GE 



After building a large 
home on one tide of the 
Elbow river, ;i resident 
ui Calgary, CamnJit^jC£m- 
cluded ''fr?T J should have 
built on the opposite 
bank a it d decided to 
more the house across. 
Alter m a k i a g careful 
measurements of depths 


Pulling: a House over River on 
Temporary B rid go with Tractor 

and examining the river 
bed, he constructed a 
temporary bridge of 
crisscross logs. Onto 
tins bridge the house was 
pulled by a tractor and 
slowly made its way 
across the stream and 
onto the new concrete 
foundation, 


TONE IMPROVER FOR RADIO SET 
AIDS TALKING MOVlES^y 

To round out and perfect the tone 
quality of amplified speech or music, a 
control unit has been introduced for 
wide application. It is especially useful 
in connection with talking- picture ap- 
paratus, according to reports, as it elim- 
inates needle scratch from records, hiss 
from films and microphone noises, and 
is said to add brilliance and depth so 
often lacking in 
unit is also suit 
able for use fol 
lowing radio se 
detectors, and h 
general use tin 
tn ediately p r e 
cedes the mail 



trola are provided for regulating the 
high. /low and middle ranges to suit the 

U-tX'-i rTjft A 1 it ja sLS? 



operator. Switches and controls enable 
him to select the frequency ranges to be 
softened, and the degree to which the 
volume is reduced. 


DESTROYERS MAY BE BARGES 


More than fifty old navy destroyers, 
soon to he scrapped by the government, 
would be used as barges to carry freight 
from Chicago to the Gulf of Mexico un- 
der a plan advocated by Rear Admiral 
Colby M. Chester. These boats, wit 1b 
sevtfttrt""OTJiers too ancient for use in war 
service, could be equipped with Diesel 
engines and converted into tramp freight- 
ers for the Mississippi river service and 
the Great Lakes canal systems, at an 
estimated cost of about $100,000. This 


would allow these boats to carry freight 
from Chicago, Pittsburgh, Cairo and St. 
Louis to the sea and thence to foreign 
ports without transshipment. 

l{ *5 , h A dtW, 
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MECHANICS 


NATURE WONDERS SEEN THROUGH CAMERA LENS 




A Monarch and a 
SHve: spot Blit t*r fly 
Meet Face TO Face, 
and. ReEow at Lcil, 
Close- View pf Che 
Wings of the lo 
Moth; the OwLLike 
Pattern 3* One of Na- 
ture's. Amusing Oddi- 
ties. in Many I n - 
stances, the Designs 
and Colors of I nsec is' 
Wings on d Bodies 
Constitute Effective 
Protection to Conceal 
Thttn from Their Er.- 


The Bold-Faced Hornet at 
Close Range, Showing 1?^ 
Kidney-Shaped Eyes. Iis 
Join ted A nlcn nee And Pin- 
cerlike Mandibles, Which 
Arc Used to Strip Off 
Pieces of Wood from Build- 
ings., Old Fences and Other 
Places,: This Material Ts 

Masticated into a Pulp for 
Building the Hornet's Nesti 
aT Left,. Contrast Study of 
the Faces of a Bat and a 
Bullfrog 




SAW HANDLES AND 
PIPE BOWLS FROM 
SAME WOOD *i 


Millions of feet of 
apple wckd are used an- 
nually i nlmakin g handles 
for saws; and the cut- 
tings from the handles 
are employed in turn in 
making howls for pipes, 
so that little of the wood 
is w a s L e d. The apple 
logs are air-seasoned for 
tii ree years, after which 
they are inspected and 
sawed into proper lengths 
for the handles. 


BAG ON FISHING 
COAT LEAVES 
HANDS FREE/ - 


V Fishermen have less to 
Mvorry about in the way 
~*>f luggage when wearing 
O special coat that has \ fli 
pve large pockets and a x 

attached to the rear, Sk-,v m DVLCS tf 
hold the fish, This ground, so 

^'' a k r * s sa ^ keep the fish in better con- 
: J ]n 1 1 than is usually jmssible in a willow 

^basket, as there aretfarrangements for 

{— — — — — ce circulation of 

Tlie bottom 

^ :.^is of aluminum, 

, ~ . w £L __, jjind the entire unit 

tfiwfpjfl A, 5 Tr 1 - d etachahle f o r 
Z ;f£l £easy cleaning. The 

^ JBi'X fk\ T&v^coat has a roomy 
r —. f ' 1 - \?M: -pocket for lunch - 

W - '^eon and two for 
^kain These have 
J W , jBj Jjcversible linings 

io simplify the 
-d task of cleaning* 


NAIL HELD BY HAMMER CLAW 
FOR INITIAL BLOW th 6 


To hold a nail for the fir 
it in position for succe- 

mer is provided 

with a claw at- 
tachment which 
fastens to the side 
of the handle* The 
claw itself termi- 
nates at the side s&k 
of the hammer 
head, the nail be- 
ing Inserted in it 
and the first tap 
made with the side. 


T \.'0 <J r 


SLOW MOVIE OF GOLF SWINjG 
PLOTTED ON GRAPH / rf\ 


lo aid the golf player m correcting 
faults in his swing, slow-motioii pictures 
of the movements of the swing now may 
be charted on a huge graph that serves 
as the background for the player and the 
ny>vi£l The chart! is a targe sheet on 
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METAL FURNITURE OFFERS BEAUTY AND COMFORT 


New styles of 
furniture in met- 
a! and other 
materials not 
usually employed 


F ■UJ’JI St Life cl Chromium- PEaied Seamless Steel Tubing, Up hollered ? 
in Rayon, Combines Beauty and Utility; Note Compartments 

in Sola Arm 


cial rayon- At either end, in the arms of 
the divan, are handy compartments for 
the smoker or for holding small articles 
for sewing, decks of cards, or such things. 
“Permatex," another special material, is 
being widely used for upholstery. 


LAWN EDGER LIKE A SCOOTER 
- h IS EASY TO OPERATE 


Lawn Edgcr, Shaped and Operated Like a Child's 
Sooottr, Which flakes This .Hard Task 

U in. x xAajl 
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Artist's Drawing? of Hotel-Lobby Ceiling in Black Glass ; the Reflection 
Gives the Eflfeqt of a Much Higher Room 


INVISIBLE” CEILING OF GLASS 
LATEST HOTEL NOVELTY 


Black glasscmuTe ceiling in the lobby 
of a hotel now ynder construction in 
Kansas Citv. Mti.< will reflect the floor 
and side stalls in such a manner as to 
create the effect of an invisible ceiling. 
The glasi will also give the impression of 
greater height to the lobby and will be 
more easily kept clean than usual ma- 
te rials. Floor and walls are of marble up 
to the mezzanine level, where walnut 
panels are jUsedirv the ceiling. 


MACHINE GUN FIRED BY AIR 
TO AID TARGET PRACTICE l . 

Round lead halls are fired with suffi- 
dent force from a pneumatic machine 

gun, recently in- 

troduced, to pene- 
j irate a quarter of 

an inch of wood 

- • ‘. v , pressed air at 200 

\J\ \ pounds to the 

JT L ^ square inch fur- 

ZU nisbes the force 

. for the missiles 

which are sup- 
plied from a mag- 
azine that bolds about 300 balls. The 
gun was devised especially for shooting 
galleries, but is expected to be of aid to 
at target practice or for 


vtffiJLs 

AUTOMATIC ELECTRIC LIGHTER 
OPERATES WHEN TIPPED ^ 


Automatically lighting and righting it- 
self, an electric cigar lighter is operated 
merely by picking it up and tipping it. 
When upright or even upside down, it 

cannot light, and /• 

it is si i balanced iwnHM BjMBa W £ 
that, when laid 

down, it automat- jHf G# ft 

ically rights itself—- '’"'“VI 

and turns off the ” ft 

c u rr e tit. T h e b a k e - ' flf i / . I ,1 \.i 

lite base is in va- ft 1 1 
rious colors, and " I Bp 
the cap in differ- mA 


army gunners 
s po rt i n g p u rpo s p#r~ 


CThe film of a sound moving picture 
wearjytfut after fifty to seventy-five days 
of knowing, whereas the silent films 
lasf from ninety toH£Q dayfi 
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trie motor operates it to 
make all sawing noises 
without the use of wood 
or a saw. He is a student 
of noises and has learned 
to operate this machine 
so that it apparently cuts 
pine knots, and the sound 
of the saw changes as it 
bites into a log. 

More than a score of 
electric motors are em- 
ployed to operate novel 


Hep reducing the SournJi vt a Sawmitl tor the Radio 
Other Noise- Making Instruments Are $hr 5 wn 


TJEING the approaching footsteps in a 
broadcast play has become a profes- 
sion, and A. W, NJ chnls r o f New York, 
has invested" - more than $10XiOV m noise 
devices to imitate horses, guns, engines f 
street cars, sawmills and cash registers* 
and he has about three thousand other 
''prop?!” of the broadcast stage. He is 
considered the dean of the noise-making 
profession, having begun his art twenty- 
three years ago, when he made funny 
sounds behind the motion -picture screen 
•of Lyman Howe, the travel lecturer. 

► -S^chols has seventeen patents to cover 
his major inventions, such as a contrap- 
tion which paddles a banjo head to imi- 
tate a machine guru A real machine gun 
sounds something like a typewriter when 
broadcast, and it cost Nichols several 
months of development work before he 
perfected the paddle gnn. For long-range 
machine-gun Eire, he uses the paddles on 
a leather cushion. His assistant and gen- 
eral manager is his wife, and he will per- 
mit none other to collaborate with him in 
his studio work. 

Nichols has built a complete sawmill 
which he can carry in his arms. An elec- 


MixLng the Music of 3 Chicago Civic- Opera Perform- 
ance as It Is Berng Broadcast 


sound instruments. One twirls a little ball 
on a chain to imitate a riveting machine. 
Others operate automobile horns, sirens, 
wind and thunder machines, imitation 
street cars and gasoline engines. 

The re is a difference between an ordi- 
nary locomotive and one which hauls 
freight, says Nichols. The first is imi- 
tated by rubbing steel wires over a tin 
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The Chicago Daily Ntws Concert Orchestra Playing in the Spacious Studio &£ WMAQ; the Walls Are Lined 
with a Special Acoustic Material Composed Largely of a Glass Substance 


box which is properly roughened and at- 
tached to an acoustic chamber. The large 
freight engine requires a larger box with 
a lever to create the roar. 

For the patter of rain, he turns a large 
parchment cylinder and something inside 
continues to patter against the paper 
side^, 

'"Sand, beans, peas?'’' 

“Maybe/ 1 replies Nichols, who has given 
his life to discovering the secrets of noise 
imitation, and has many tricks which are 
his professional property, and which even 
the broad casting-studio managers do not 
know. 

There is a secret about breaking glass 
which he reveals, however, for he realizes 


that most people cut their hands with the 
small splinters which fly* 

“Use a wooden hammer. That's alt/' 
he explained. “I've been cutting my hands 
for years, using a steel hammer. I went 
so far as to build an automatic glass crash 
at one time, ft operates electrically. A 
hammer smashes a pane of glass when I 
press the button, and the pieces fall down 
a chute to make a clatter. 

“I lie awake nights thinking up new 
things. The toughest problem I ever had 
was to reproduce a street car for a micro- 
phone, It has more different kinds of 
noise than anything else I ever tackled. 1 
have to imitate the motor, the sound of 
steel wheels against steel rails, the joints 
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Drawing: of the Chicago Studio* of the National Broadcasting Company Which Ate Located near the Top of 
ih* Merchandise Mart, the World's Largest Business Build injt 


in the track which make bumps, the bell, 
iiie trolley against the trolley wire, and a 
few more things you would never sus- 
pect." 

One of the mysteries which he cannot 
explain is that nothing sounds so much 
like pouring a drink as pouring a drink. 
He uses an ordinary bottle and a glass 
for it, clinking them with proper artistry. 
However, he cars wet the bottle's cork, rub 
it on the side of the bottle and imitate a 
cage of monkeys. 

His cell doors is one of his most widely 
approved offerings in radio drama where 
the villain is at last locked up for keeps. 
There is no doubt about it when Nichols 
plains the door, which consists of half a 
dozen bars of steel chained together tike 
a fan, so that they will sail against a steel 
frame with a proper clatter. 

“Tn the old days." says Nichols, “for a 
crash T used to drop a plank and an arm- 
ful of junk, but no more, T study all the 
sounds, even to this," 

Tie turned the crank of a little tov be 
has made, and the noise of automobile 
tires skidding on dry asphalt was repro- 


duced with a chamois-covered roller, a 
little rosin and a few secrets which he 
alone understands. 

In a small black box he keeps two cats 
and a lion, I hey are always ready to cry 
or roar when he pulls the strings which 
hang from the mysterious box. 

He imitates a typewriter by clicking two 
flattened soda straws together, and makes 
body blows for a fight by striking a 
leather cushion with a hammer. 

Several dozen bells are necessary to 
produce the sounds required. An electric 
doorbell, does not broadcast well and must 
be imitated by a bicycle bell, operated by 
a spring instead of a vibrating armature. 
Among the other hells he uses are plates 
of steel of various sizes, the double bell 
for a. telephone, trip gongs used at prize 
fights and in lire stations, and bells to give 
the impression of ambulances,, police pa- 
trols and lire trucks. 

A rumbling wagon requires a box by 
itself, filled with clattering boards. Ocean 
waves are simulated with a kind of steel 
brush wit Ei long bristles, moved expertly 
over a drumhead. 
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All types of automobile horns 
are represented in the four large 
cabinets used by Nichols to 
guard his many devices. lie 
also has horns to imitate fog 
signals, trains, ocean liners and 
i he bawl of a cow. 

Two motors imitate airplanes 
by the use of fans which are es- 
pecially shaped. One is for a 
close-up and the other for a 
fade-out. 

On one portable table is as- 
sem bled a m o t o r exhaust, 
cuckoo* siren, bear 
grow!, pig squeal* dm 

telegraph key, anvil, 
box of gears, nose 
blower, castanets, 
tom-tom, fireworks* 
baby cry. chain rat- 
tie, sleigh bells, ^rv 'i& 
cloth tearing, bee 
buzz, fly hum. cork 
puller, acetylene ■> f wilit 
torch, ambulance JhB 

bell, rooster crow, 
hen cackle and tin- IS 
pan crash. 

It is necessary 
for Nichols and his iH' 

wife to study the 
manuscript!! of ra- 
dio plays and as- 


»■. semble the noise 

u fj pa rat u.- needed. 
Kk They Hand at then 
ft table in the broad- 
K casting st u r 1 i o h e - 

fore their own mi- 
ll crophone, which is 
m blended or mixed 
j : iTOi I, r M , BL with the micro- 

phones of the ac- 
tors and the musi- 
t ^ dans a few feet 

/■ ;uwi .' i |X the same 

Mutko, Tire mhjtuI 
WSpSeL Hg9B makers keep their 
{^£3! JS — hSS 3% eyes upon tlw man 
]H( uscript of the en- 
f 1 Hr tertalnment which 
being broadcast, 
reading it and wait- 
ing their turn. Some of the sound-mak- 
ing devices must lie held near the micro- 
phone and some several feet from it. A 
rehearsal or two is usually necessary, so 
that the radio operator who mixes the 
electrical impulses from the various mi- 
crophones cat] learn the proper adjust- 
ment of his rheostats for each sound. 


CAMERA IDENTIFIES DIAMONDS 
TO FOIL GEM THIEVES U ff- 


il Fingerprints" of diamonds as Infalli- 
ble in identifying the stones as are the 
fingerprints of criminals, now may be 
made with a microphotographic camera. 
It takes pictures of gems enlarged frpm 
150 lo 350 tim 


Kepr educing an Escape fmin Prison, 3 Machine-Gun 
and the Source of a Locomotive ; Radio N«;*c 
Making Requires Scores of Instruments 





p o p r l a r met h a n i c s 



Toy Cur Factory in England Which Has A|»j>!ied American Methods of Automobile Prod #e t iwf: fco r. vcy o rs 

Carry the Autos to Woikmen Who Turn Them 0 Lit at the Rate of a Thousand, a O.-iy 

ihe drill in such a way l hat the dua£ 
which seeps out around the drill hole Is 
collected into a ho.se attached to the hood 
and conveyed to a dust bag in which it is 
retained, the filtered air escaping through 
the bag. 


MASS PRODUCTION OF TOY CARS 
SPEEDS UP WORK 


Following the example of large auto- 
mobile factories, manufacturers of chil- 
dren's model motor cars in England now 
are turning out the ioy autos an the mass- 
production principle. Traveling convey- 
ors carry the cars through the factory, 
just as in the big plants, and when the 
demand justifies, a thousand cars a day 
can he turned out at one of these toy 
factories. 


SETSCREW FOR DOORKNOBS 
m > CAN'T WORK LOOSE 


VACUUM CLEANER FOR MINES 
T GETS RID OF ROCK DUST 


Operating on a principle somewhat 
similar to the vacuum cleaner for homes, 
a dust trap for removal of rock dust from 
mines is in use in England. This dust 
often causes lung diseases, and in mines 
where surfaces are wet before drilling, 
air washing is used. When this is im- 
possible, the vacuum cleaner comes into 
play. It consists trfc a hood attached to 
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TEST S^EEL TIES 
ON ENGLISH 
RAILWAY 


Steel tiesAweighing, 
with the “chairs/* 200 
pounds. are toeing tried 
on a railway line in Eng- 
land amx efigin ee rs are 
awaiting the results of 
the experiment with in- 
terest, Will the chairs 
securely hold the rails 
under alt temperature 
and other conditions? 

Will the rads give the 
necessary resilience to 
reduce the shock of the 
trains passing over them ? 

Will the steel prove as 
durable as wood that has 
been treated with chem- 
icals to reduce decay? 

These and other ques- 
tions will 3}C! answered by the tests, 
experiment recalls the time when 
rails were laid on stone sleepers. It was 
found that the arrangement did iiot allow' 
sufficient elasticity under the car weigh' 
and was soon given up for ties of wood. 


iron 


al the Control Key*, 
Iptay l"hiU Simutjttes a Fountain 
Changing Colors 


Fitting Rail 
stalled 


into 
on a 


“Sleepers’" on * Vi <• 4 
Stretch of Track 


ted Ties In-r- 
in England 


r "E..umitone" Cabinet with 
| a Lighting Bi 
^ ; of 

i ~ 

- COLOR CABINET PLAYS LIGHTS 
- 1 FROM MOVING ROLL 

Remote control for llickerless colored 
odlighting in changing combinations is 
lished through a cabinet and key- 
board installation adaptable to stores, 
F tin tains, show windows, statues, homes 
and many other places. Key^, like those 
on a pipe organ, permit the selection, of 
^ color combinations at will, or prearranged 
,• effects may 1>e produced from the roll 
which actuates the switches and dimmers 
contained in the cabinet. The roll auto- 
matically reverses itself after one unwind- 

,pC”' 

•■■j. tug and plays the program backward, 
repeating the process as long as the ma- 
chine is in operation. There are four holes 
in the tracker bar over which the record 
roll passes, for each circuit. One of these 
turns on the current, one moves the dim- 
mer up, one moves the dimmer down and 
one turns the current off. As the per- 
r-iorafed paper roll passes these openings, 
'the functions of each are performed. 


■ 
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PLANTS THAT BITE 
. A BUGS 


14 siiA~ 
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Certain kinds of water 
plants are deadly foes of. 
breeding mosquitoes, and 
one species of water- 
weed, the bladder wort, 
actually swallows a n d’ 
digests the wigglers. On 
its underwater stems are* 
thousands of tiny, hol- 
low green globes, each 
opening at one end in a 
little mouth fringed with 
h a i r Ji k e appendages. 
These globes are under 
internal tension, a n t|-, 
when a wiggler brushes 
against one of the hairs, 
the mouth suddenly dies- 
open and sucks the luck- 
in. Inside, 


Lamp Equipped with the Special Floodlight Bulb in Top, and How Room 
^ Appears with It On and Off; Center. Sectional View 


insect 

the wiggler quickly dies and is digested by 
tlie plant. Certain other types of water 
plants, particularly the members of the 
Chara family, in some way kill most of 
the mosquito larva: near them. 


FLOODLIGHT FOR HOUSE LAMPS 
BRIGHTENS ENTIRE ROOM 


Indirect lighting, sufficient to illumi- 
nate an etui re room, is now possible from 
your portable table or floor lamp with 
the aid of an adapter unit recently intro- 
duced. It makes two lamps out of one, 
an art tamp and a flood lamp. The 
attachment is easily put on and. besides 
the smaller bulbs for reading or writing, 
has Ei powerful reflector that throws light 
from a large bulb upon the ceiling. The 
lower portion of the reflector is of opal 
glass which permits light to shine through 
the shade so that, when the big light is 
on, the others can he turned off. The 
effect i s pleasing 

and restful to the fifiryaL 

eyes, adequate Bp 

illumination is 

afforded, and the jfr 

cost of a separate 

lamp is saved The H w 

adapter will lit 

practically any elec- ^ tj 

trie floor or table- 

lamp standard, and 

any shade can be Mi w Jj 

used, provided the 
opening at the top 
is at least six inches 
in diameter. 


DURABILITY OF PENCIL LEADS 
f 0p£ TESTED ON TURNTABLE 

Wearing qualities of different types of 
lead for use in pencils arc tested by an 
apparatus somewhat resembling a phono- 
graph. An electrically driven turntable, 
covered with drawing paper, contains a 
center disk which revolves with the turn- 
table. This disk is connected to two 
other similar disks, at the rim of the 

turntable, by a 
Electrically Driven spring belt, thus 

Turntable for Testing , r . , ... , 

Types of Lead Uqcd driving these disks. 

ill Pencils f "inp rtf tKnin In b 
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PAINT THINNED 
n WITH WATER 

i ! /• 

JJjfc Paint in the form oi 

thick paste which can be 
^ hi tmed with water irf- 

H j-ieid of turpentine now 
yis available for interior 
V '-ji&e, the pigment being 
|L the same as that used in 
■CSSK high-grade oil paint. 
W r -; Half the volume of water 1 
Bg , ^ is added and the paint 

r elies dustproof in two 
hours. It does not yel- 
low witli age, cart be ap- 
plied to any surface, an A 
~ subsequent coats may be 
applied without remov- 
It : 'ks equally welt on wood, 

metal concrete or plaster. 


SLICKER FOR THE RUMBLE SEAT 
KEEPS PASSENGERS DRY 

1 3 IT ; . 


"iTotection for passengers in the rumble 
seat of i lie auto during a sudden shower 
is afforded by a rubberized slicker in- 
stalled in a few minutes without the aid 
of snaps, hooks, buttons or strings; When 
not in use, the slicker folds into a com- 
pact hag and is placed in position with 
sponge-rubber cleats. They are modeled 
so that an opening is provided for the 
face and a hood for tli£ head. 


Shooting a Billiard Balt through IQQ Others without 
a Hit, and Diagram of the Feat 

PASSING HUNDRED BILLIARD 
BALLS WITHOUT A HIT 

Billiard players marveled recently when 
Otto Reisdt^ cue j^xpert, shot a ball 
aroLnTd~"T' table containing 115 other halls 
without touching one until striking the 
last two for a perfect JiiL They mar- 
veled still more when 120 balls were 
placed on the table and a perfect six- 
cushion shot was made, the ball striking 
the cushion sis times and traveling more 
than forty feet in its path about the table 
without touching any others except the 
balls at which it was aimed. The secret 
of such an exhibition lies partly in the 
skill of the player and partly in the man- 
ner of arranging the balls. The path of 
the cue hall in making a six-cushion shot 
first is marked on the table with chalk 
after which the others are arranged so 
that none is in its path. Thus the one 
ball passes through a lane made by the 
others and naturally strikes none of them, 
provided the player has the necessary 
skill to send the ball through the path 
with only a fraction of an inch to spare 
on each side. The chalk mark of the path 
is removed before the shot. 


Rubber SJEcker for Rumble-Seat Passengers; It Folds 
^ into Compact Bag Wh|»rt^ Not in Use J O 
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ELECTRIC EYE ON PRISON WALL TO STOP ESCAPES,.*, 



Model. Show] OR How the Electric Lye. or Photo- Etec tree Cell. Serves a* Semry on a Prison Wat! 

Sounding jin Alarm, and Firing a Cun When a Convict Interrupts the Light Rays 


system is equipped with an automatic 
control. The entire apparatus is elec- 
trically operated, double-sash windows 
and doors being kept closed in order to 
allow the air conditioner to supply all 
tile cool, filtered air required. i' .17 

UK4icU^A Hr- 03 ^AiuolL 
LINE COiWl^dt fe'ljjj FISHING REEL 
- n PREVENTS BACKLASH 

Preventing backlash and making un- 
necessary the usual thumbing its the line 
is payed out, a line-control fishing reel 
can be used like the ordinary 
single- action reel. The control. 


Sentries marching back and forth on 
prison walls now may be replaced by ail 
electric eye which fires a gun at a pris- 
oner trying to scale the wall and sounds 
an alarm simultaneously. The eye, re- 
cently demonstrated, is a photo-electric 
cell toward which a beam of light is di- 
rected along the top of the wall. When 
the body of the escaping convict inter- 
rupts the light ray. the cell reacts by fir- 
ing the gun aimed along the walk and 
ringing the alarm. 


AIR PURIFIER FOR RAILWAY CAR 
MAKES OWN WEATHER T 7? s 


3 Railroad cars now can manufacture 
their own weather to suit the comfort of 
passengers, by the use of an air-coudi- 
,; ^y 4 tieming system recently tried out with 
"■ success. Tests in el dining car on a warm 
day, with full winter heat turned on and 
^ intensified by heat from the kitchen, re- 
vealed that it was possible to reduce the 
'^temperature from ninety-three to seventy 
degrees in twenty minutes. Air filters 
^ remove cinders, dust and foreign material 

J fTTyoni the air as it is admitted to the car, 
i after which the air passes over cooling 
coils until brought to the desired tem- 
perature. when it is forced into the car 
through overhead insulated ducts. The 

~t ■pVqilljCtlV'LLj UrJlfc 
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no longer endeavored to 
keep one jump ahead of 
its body. Dueled a n d 
swans, when swimming, 
do not jerk, the head hut 
the entire body moves 
f o rw a rd slowly, T li e 
study showed that ducks 
appear to have a kind of 
head movement, just the 
opposite to that of the 
chickens. 


REAR-VISION LENS 
FOR AUTO GIVES 
BETTER VIEW 


Climbing a Ladder of Windows; Workers Cleaning Some of the 50D r 000 
Panes of Glass of the Crystal Palace, London 


CLEANING HUGE ROOF OF GLASS 
TESTS WORKERS 7 SKILL 


Cleaning the 500, (XX) glass panes of the 
Crystal palace, Lon don, calls for skilled 
and "careful w orkers. Ladders are used 
in some places, but in others the men 
have to cling to the narrow steel frame- 
work while cleaning the glass. The entire 
exterior is thoroughly cleaned each year. 
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WHY CHICKEN JERKS ITS HEAD 
\ REVEALED BY SCIENCE 

A chicken jerks its head when running 1 '' 
ip order that it may see better, scientist 
til Johns Hopkins University declare. By 
caref ul kA;n TunatH)Ti of slow -motion pic- 
Tftrcs of the fowls, and by other means, 4 
they found that a chicken’s head move 
forward only and its body catches up. 
Then the head jerks forward again and <=_ 
the process is repeated. This prevent - 
blurring and gives the fowl a succession 
of clear pictures, the scientists conclude. 
When the specimen was hooder . Its head 


Rear-Vision Lena for Automobiles Ta Used in Connec- 
tion with the Mirror Eti Front sor Wider View 









W HAT floes the army air corps do in peace limes? Previous installments of the 
“'West Point 1 of the Air' 1 have told how and where the flying cadets are trained. 
What happens to the man who elects to remain awhile in the service after winning his 
wings? He lias many absorbing duties, but perhaps the most interesting are at the 
various maneuvers in which the flyers have a chance to apply the knowledge they have 
gained and the latest equipment and the most advanced ideas in tactics of the air are 
given practical tests, to determine their real worth in case of actual warfare. 

The Pacific coast recently was the scene of the most extensive mimic war ever 
staged by the air corps. More than ISO planes, under Brig. Gen, William IT Gill more, 
routed a mythical “Red” enemy which supposedly had taken possession of California 
south of Santa Cruz. The flying “Blue 1 ' forces technically sunk the enemy fleet winch 
had bottled up San Francisco, checked the advance of the Red troops and held them 
until theoretical reinforcements arrived. Pursuit, attack, bombardment and observa- 
tion planes were recruited from seven flying fields. Cargo planes transported forty 
loads of equipment to Mather field, headquarters for the maneuvers, so that, for the first 
time in an engagement of this kind, motor trucks were virtually dispensed with* 

Commanding officers agreed that the maneuvers further showed the importance of 
air forces to defense and attack. The engagements also developed several practical 
points* Pursuit planes, the officers concluded, should carry two pilots and their speed 
should he increased. Attack planes should be camouflaged in dark olive-green, fly close 
to the ground and he directed by radio from observation planes at altitudes of 5.000 
feet and more. The officials saw the importance of having two types of bombing planes, 
a light one for day service and a heavier one that could carry bombs weighing up to 
4,000 pounds for night attacks. 

Among the notable accomplishments during the maneuvers were the remarkable 
high -altitude flights of pursuit planes that kept their formation, then broke up for “dog 
fights" and other tactics at heights that showed the practicability of raising (he “fight- 
ing ceiling" to more than five miles. 

%vouj . 
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In (he Radio Room of 
a Bom hi OK Plane, 
from Which Dire'.' 
tions Were Success- 
fully Sunt by Wife- 
less for Attacks by 
the Ninety-Fifth Pur- 
suit Squadron. Known 
as ’'California's Own 1 ' 




Erift. Gen, William E- Gillmcif C In- 
specting the Nineteenth Attack Squad- 
ron Just Before a Review of the En* 
lire Air Force Assembled for the Mimic 
Warfare, in Which Four Tactical Units 
of the Air Corps, Pursuit. Attack, Bom- 
bard men- and Observation planes. Par- 
ticipated against a Mythical ’'Red" 
Forci; Til At Supposedly Had Taken Pos- 
session of Part if California 
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Dropping J3 S moke 
Screen aver the City of 
Sacramento, to Show 
Hew Large Areas Could 
Quickly \ia Hidden 
frpm the Enemy A 3 1 
Forces; Note the Dif- 
Ceronee between the 
Smoke Screen nnri the 
Smoke Curtain Illu.3- 
Ira ted on a Following 
Pugs; Hoth Would 
P r 0 v e of i in portanc e 
during an Aerial En- 
gagement Where Strat- 
egy Is Highly Essential 




Cap-lain E 1 m c nd 0 r f , 
Commanding D ETicet of 
the Ninety- Fifth Pur- 
suit Squadron with Face 
Mask Adjusted for 
High-Altku.de Fighting 
during the Mimic Air 
Battles on the Pacific 
Coast; These Maneu- 
vers Were the Most 
Extensive Ever Staged 
by ibo Army Air Corps, 
W Si lc h F U n c ti oned wit h- 
out Regard to the Oper- 
ation of Ground Troops 
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trs the Circle. Machine Gun Installed 
One oF the Planes* Beiaw p a Bamber 
Hanging' a Si-nek e Curtain. and Flyers 
Equipped For High- Altitude Worlt ; Eh eh 
Man Wears Approximately Fifty Pounds 
of Cla tiling to Withstand Temperatures 
as Law as Sixty Degrees below Zero at 
a Height OF 25,000 Feet or More; Oxy- 
gen Tank:* Wore Carried:, and Comitmai- 
Litton Was Maintained by Radio, the 
Headsets Being Built into the Heirnels; 
Successful HigEi Flights and Engage- 
ments at Extreme Altitude? Featured 
the Recent Maneuvers ;. "Dag Fights 1 ' and 
Other Drills Were Performed at 2 $.000 
Feet and Nineteen Pursuit Plants 
Climbed la 30,000 Feet* Nig hi Photo- 
graphs Were Taken from 2.5C0 to 3,000 
Feet with Flashlight Powder and Fibres 
Attached to Paradimcs 
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The First Pursuit Squadron 
frem Sc I fridge Field, Arriving 
Jo-r the Maneuvers, and, in Cir- 
cle Below, Maj. Henry E. Clftg- 
alt, at Le/t. Talking over Plans 
for iho Mimic Warfare with Frig. 
Gen. William E, GilEmore: They 
Were Re&pon&ible for the Move- 
ments of More Than ISO Planes 






Uncle Sam's E,riieM 
Battleship of the Air r 
Which Was Flown at 
the Mather Field Ma- 
neuvers ; It Is □ Ltghl 
Bombardment "'No. 7 M 
Plane with Three Mo- 
tors, Totaling 1,100 
Horsepower ; It Cflr * 
ries Savon Machine 
Guns, Bombs Up to 
2,000 Pounds in 
Weight 5jn<j j Crow 
ol Fivt: Men ; the Pa- 
cific Coast Tests, in 
the Opinion of the 
Commanding Officers, 
Further Demonstrated 
the Importance trf the 
Bombing Finite as a 
Unit in in Aerial De- 
tachment. Especially 
When Supplemented 
with Fast Pursuit and 

At lack Plants 
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Stepping Down Out of the Skies on a Mi salon of Battle f This Photograph Shows a Group of Pursuit Planus from Saif ridge Field in Combat Fari7iation t About to SiitiU' 
late an Engagement with "Bed” Pianist over San Francisco Bay; the Ships Shown Here Were Membera of the Victorious 11 Blue” Forces 
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P] /(,'!•'» with Radio Equipment 
irtd Phones Carried on Planes 
during the Aerial Action ever 
San Francisco and Adjacent 
Territory; at Ulc Right, the 
Color Fu I Emblem That Ap- 
pears on Plants of One o l the 
Pursuit -Groups 


-v-( 


Installing a Recording RarO- 
praph in Plane for Use during 
Test Flight : u.-ith These Ingr Tu- 
rnouts, Accurate Records oF Al- 
titudes. Reached and Other 
Data Are Kept 
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In the Upper Photo- 
graph, l he Pilot Has Re- 
leased the Controls of the 
Giant Bombing Plane and 
Is Waving to a Photog- 
rapher* While art Auto- 
matic Pilot Keeps* -the 
SomhET on an Even Keel; 
for the First Time in 
Aeronautical History, a 
Giant Bomber, Piloted by 
a Gyroscopic Device. Was 
Flown from S 3 era men 10 
to San. Francisco in tbr 
Army Maneuvers CUT the 
Pacific Coast; at the Left, 
Lieut* Marion Huggins 
with Elmer IT. Sperry, 
jr. F at tiie Right r They 
Are Showing the Sperry 
Gyroscope Compass with 
Which Bombardment 
PLancS Can Ba 1-tcWn 
without the Al tent ion of 
the Pilot, Who, in the 
Case oF an Actual Battle, 
lor Instance, Could De- 
vote His Energies to the 
Gvnn and Crew 
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Tight Format jo n, Composed 
of Planes of the Second 
Bomba rotten! Group, Flying 
over Mather Field during the 
Recent Army Maneuvers, 
and, Below, Officers Who 
Participated in the Mimi,- 
Aitaclc ti:j CiJssy 1 Field, San 
Francisco, Dressed in Their 
Fighting Tags; Note the 
Earphone* For Receiving Ra- 
dio Commands : Orders liji 

Wireless, as WeK as Im- 
proved Aircraft of Greater 
Efficiency Than Any That 
Ever Engaged in an Actual 
War. Featured the Sham 
Air Battles to Demonstrate 
the Tactics of Fighting from 
i he Skies; a Fictitious En- 
emy Was Driven from Snrt 
Francisco and Its Fleet 
Sunk, After it Had Bottled 
Up San Francisco Bay; the 
<' Battle" Was Waged High 
over a Terrain of More Than 
JO.OdO Square M-des 
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Artitt 1 s Drawing of Defense and Attack upon a City fry Aircraft ; in the Foreground a Bombing Squadron 
J& Approaching, and, Ln the Distance, a Defense Plane lit Spreading a Smoke Screen 
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Big- Bombers Art Virtually Battleships, Capable of Tremendous Destruction; a Craft Carrying 1.20Q- 
Pounds of Bombs Has Beer* Suggested for Day, and One Carrying -4.CD0 Pounds for Night Service 
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Above, Sixteen &f the Army’s Newest Attack 
Planes Comrng Head-On ; with Wings Ahnast 
Teiui-hitig. and Maintaining P erf cut Form alien. 
These Planes Are under the Direction dJ the 
Commander Who Instructs the Pilots by Ra- 
dio ; st Left, Pilots of the Ninety- Fifth Pur- 
suit Squadron in Arctic Clothing, Needed in 
High Flying, and, Below* Placing Skids on 
the Landing Gear for Use Instead of Wheels 
Whirs Descents Are to B<c Made upon Ice or 
Snow; Cross-Country Flying Trips in Winter 
Test Planes and Pilots 




Bom 
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I asignc of i he 
Langley F i e f d 
Bombers; the Tei 
rilying Figure- 
beads of Viking 
Ships and the 
’'Eyes"' qti I Sic 
Bows of Chinese 
Pirate Vessels Are 
Bee si! led in the 
Figures on the 
War Planes 


Group of Bombers 
Roaring th rough 
the Air; after the 
Mather Field Ma- 
neuvers* Army 
Officials W ere 
Furiher Convinced 
That There Should 
Be a Light 
B-pmber for Day 
Work and Heavier 
Ones for Night 



Brig. Gen, W. E. G tl S - 
rrtbru in Gomni&nd of 
the Maneuvers; He Ij 
S hown Holding the Ra- 
diophone by Which the 
Formation Flights of 
Pursuit and Attack 
Planes Were ControlEed 
to Simulate Actual 
Warfare; General Cill- 
more's “Blue” Forces 
Held Back the “En- 
etny,"* Destroyed His 
Fleet and Saved San 
Francisco 
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Army Plane Stunting Hij^H 
over City; Planes of the 
Ninety -Fifth Pursuit Squad- 
ron at an E l ev a i i o n of 
14,000 Feet on Their Rec- 
ord' Breaking Climb in For- 
motion, and Brigadier Gen- 
eral Gillmnre, a: Center in 
Front, Inspecting the 150 
Army plane That Were 
Assembled at Mather Field 
for the Maneuvers; ilie 
High- Flying Formation 
Was Considered Especially 
Important as demonstrat- 
ing the Practicability of 
Action at a Higher "Fight- 
ing Ceiling" 1 
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Class -in Photo Hut, 
$ho win % the Various 
Types of Cameras Used 
ill A trim l Photography, 
arid, at Right. Three Wnr 
Arcs af the Army; from 
Left to Right, Capt. 
Frank O. D. II tinier, 
Capt, Victor 3 trail m and 
Lieut* j. $- Griffiths 


An Aerial View of Part 
of the Water Front and 
the Main Part of San 
Francisco, Made from en 
Elevation oF fj,00(S Feet ; 
in the Recent Maneuver, 
This Area was ‘■‘De- 
stroyed'" by the ,l Klue" 
Heavy Combat Planes Di- 
rected by Radio; Army 

Photographers Received 

Valuable Training during 
the Mimic War 
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Diagram Showing 
Flight Format ion in 
Changing from Eche- 
lon to Vec and Re- 
verse^ anti bchw the 
Drawing. Planes Fly- 
ing in Mlghj-Aitaek 
Formation, with the 
Clouds U sitf J as a Pro- 
tective Screen, during 
the Recent Drills aver 
a Part of The Sacra* 
mento Valley 


L tauten ants of tho 
Ninety-Fifth Pursuit 
Squadron in High- 
Altitude Flying Toga 
Just before Making 
Their Record Climb. 
When Nineteen Planes 
Reached a Height of 
About £5,00!] Feet be- 
fore Abandoning Their 
Military Alifiemernr 
Separate Units Went 
Still Higher 
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SAFETY VALVE FOE GAS STOVE 
PREVENTS ACCIDENTS^ Q ! 

To prevent the accidental escape of 
gas from the kitchen range, a safety valve, 
operating somewhat like a thermostat, 
may be attached to the pilot light. The 
valve is made on the liquid-fiiled-belluws 
principle, and tlie constantly burning pi- 
lot light causes the liquid to expand, thus 
opening the valve attached to the main 
supply line. As tong as the pilot fight 
burns, the gas supply is unimpeded, but 
should the pilot light be pm out by a 
breeze or the boiling over of a liquid, 
the valve shuts off the gas supply. 
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DECORATIVE LINOLEUM STRIPS 
FOR FLOOR BORDERS 7£> 

if * 

Inset panels and strips are being em- 
ployed to enlarge the decorative possi- 
bilities of linoleum door coverings. The 
strips are feature borders for use around 
linoleum floors and are obtainable in 
plain and marble colors. They may be 
inserted as feature strips between wider 
borders or next to the field pattern, thus 
allowing multiple border effects. The 
panels, in two and three-foot squares, 
carry different designs including a swan, 
ship, castle, star, helmet, lion, deer and 
many others. They are made in two- 
color combinations and are installed by 
cutting out a piece of flooring and put* 
ting in the panel with linoleum cement* 


Designs of Panels Intended for In-set in Linoleum 
Flooring; to Enlarge Decorative Possibilities 
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Samples oi Garden Furniture Made from Palmetto- 
Root Fibers, Mined with a Specie] Cement 


PALMETTO ROOTS AND CEMENT 
FOR MAKING FURNITURE 


Palmetto roots, ordinarily considered 
worthless, are being used by a Florida 
inventor for making a number of weather- 
proof articles of furniture, statuary and 
bric-a-brac. The palmetto fiber is ground 
to varying grades and mixed with a 
special cement, making a product that is 
as light as wood and as strong and dur- 
able as concrete, being impervious to 
water and virtually unbreakable. 


METAL BATH MAKES WOOD 

FIRE-RESISTANT y / 

Germa n scientists have developed a 
method of metallizing wood which makes 
it highly fire-resistant and proof against 
moisture absorption without destroying 
the natural pattern or grain, The wood 
is immersed in molten metal under pres- 
sure, the metal penetrating every part, 
The product is easily worked with ordi- 
nary tools. Its metallic surface and non- 
absorbent quality, which keeps it from 
swelling, may make it available for hear- 
ings and other similar purposes, 
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the con nt ry h lor the logger*, 
taken out the choice 
mher, set fire to about 3,- 
.748/100 board feet of 
sticks ranging from cord- 
won d size tip to whole trees, 
three or four feel through. 
Of course, the wastage i> all 
the day’s work for the 
loggers. They can afford to 
t only the timber that will 
pay for itself. They can't 
afford not to cut. because 
taxes and carrying costs 
pile up while mature timber 
deteriorates. As a result, for- 
esters are seeking new indus- 
tries that may make lumber 
sawing almost a subsidiary 
of woodworking, instead o£ 
the principal one it now is 
in 1 3i e Douglas-fir district. 
1 hey see the time when 
cellulose may be the most 
important product of tog- 
ging; when timber will be 
sawed only for bridge lira- 


will 

and 


- it be line la 
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fabric, papers at new 
desirable qualities, a wood 
breakfast food, or products to which we 
can now assign no name? 

Timber men in Oregon and Washington 
ask themselves this question as they look 
to scientists to put an end to one of the 
greatest industrial wastes in modern his- 
tory. 

The Douglas- fir region of those two 
slates, comprising the kind west of the 
Cascade mountains, is one of the last 
stands of big-league logging in the United 
States. This 56,000-squ Eire -mile area now 
contains about one- fourth of the nation's 
standing timber. And every year this re- 
gion sees one of the greatest bonfires in 


Felting a Seven-Foot Douglas Fir; the Low Swnrip In- 
dicates Economy ; Below, Tractor Hauling Logs to 
Loading Point 

hers, railroad ties, structural beams and 
the like; when boards will he of fiber 
wood with perhaps a veneer of natural 
wood. But most interesting of all, they 
watch the development of such products 
as rayon, the synthetic silk ; “glassene*" 
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carried out at the United States Forest 
laboratories at Madison, Wis, T cattle feed 
t ro in s sl w d list. T h ey a et ua 1 1 y acct > til pH sh e d 
it, though the product was not tasty 
enough to tempt the cattle to any great 
extent. It was done by converting much 
of the fndigcstihle cello lose in the saw- 
dust into sugar by cooking in dilute sul- 
phuric acid T the acid being afterward elimi- 
nated. The resulting food was a brown 
meal. one-third to one-half of which was 
digestible and which had a woody-sweet 
taste and smelL 


Powered Art]] Tractor That Gathers big Load, 
and the W he tied Rig, Forerunner ■ j r the Atcli 


or “cellophane ’’ the cell iilois.ll ike 
transparent paper; balsam wool, the 
fteecelikc wood product highly 
prized for heat and sound insula- 
tion; the expansion of the pulp and 
paper industry; die production of 
cow feed from sawdust. 

While there isn't much resem- 
blance between the imitation silk, 
from which many dainty things 
are made, and transparent paper, 
the basis for both rayon and cello- 
phane is “alpha" ptilp T first made from 
cotton. Chemists have recently discov- 
ered that the same alpha pulp can be made 
from western hemlock, of which nearly 
1,000,000,000 hoard feet is wasted annu- 
ally in the Douglas-ftr region. Cellophane 
might he mistaken for celluloid at first 
glance, but Et is tough, pliable and burns 
slowly and with the characteristic smell 
of wood-pulp paper. 

Perhaps most interesting, in the light of 
the old joke about teaching the mule to 
eat sawdust, is ihc fruit of experiments 
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Fir Log Pamsgod by Ring -St alls Fungus* a Common Cause of Waste, and 

a Big Train of Logs 


Balsam woo], in itself 
interesting 1 , is made into 
two equally interesting 
products, both for insu- 
lation purposes* In the 
process, a sheet of heavy 
tough brown paper, cov- 
ered with sticky asphalt* 
is spread out. The wool 
f'the name is the material's best descrip- 
tion) falls on it like snow* While the 
wool is falling* it is sprayed lightly with 
some soirt oi" glue. When a coating of 
wool* several inches deep, covers the pa- 
per, a similar sheet of paper is spread on 
top and the whole compressed to less than 
an inch in thickness. It has found a 
ready, almost eager* market for heat in- 
sulation* 

By putting cotton netting on top of 
the downy wool quilt instead of the 
brown paper* a highly salable sound-in- 
sulation material* used in construction of 
radio and talking motion-picture studios* 
is turned out* Both these products are 
made in Minnesota along with an excel- 
lent fiber wood* all from sawdust and 
trimmings from a sawmill and settlings 
from a pulp factory* 


engine, the loader, the yarder, the > aider 
and loader all in one powerful machine* 
and now the tractor-drawn arch. 

The arch eliminates spar trees and don- 
key engines, in theory, and has actually 
done so in some cases. It goes clear back 
to the first ground-logging methods* 
though, of course, with vastly improved 
equipment* It< introduction bears directly 
and favorably on the logging-waste prob- 
lem because the machine tends to elimi- 
nate destruction of good timber the while 
it handles logs economically* 

In the horse-logging days, two strong 
wheels, from ten to twelve feet in diam- 
eter and running on an axle which held 
them five or six feet apart, half carried* 
half dragged the logs from the woods. 
Otic or two teams of horses hitched to a 
long tongue furnished the power* Logs 


The pulp and paper industry 
is an old and well-established one. 
It is spreading out in the Doug- 
las-fir region, but has as yet cen- 
tered mainly where it can feed 
upon sawmill waste, or else where 
it does its own logging, it cannot 
he expected to remedy the log- 
ging-waste situation to any great 
extent until the sawmill waste is 
consumed, because there is no 
use going out into the woods for 
raw material if somebody lias al- 
ready brought it in to the plant, 
The first big forward step in 
logging was taken when the don- 
key engine was put to dragging 
logs out by cable. Since then 
vo been developed the reading 
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Spar Tree, to Which a Log ts Just Arriving by the High-Lead Method, and. Below. Another View ol the 
Tractor-Powered; High-Wheeled Rig lor Snaking Logs Out ot the Woods 


were piledt the wheels were backed up 
over the stack T and a chain was passed 
lander the logs and back to the axle, where 
it was secured. The tong end of the chain 
passed over a roEler on the axle to the 
horses, which pulled the logs up until as 
much of the load as possible hung from 
the axle. That done, the horses were re- 
hitched En the tongue, arid away the load 
went to railroad nr milk 

Later, the wheels were strengthened, a 
tractor replaced the horses, and a drum 
artd wire cable replaced the roller and 
chain, The formerly straight axle was 
raised [ti an arch and a heavy steel rest 
crossed between the wheels about a foot 
from the ground. The tractor, fitted with 
a hoisting drum geared to its motor, 
pulled the logs to the wheels and lifted 
their front end- until they rested on the 
steel crosshair, while the after ends of she 
lo^s dragged. That, in a crude way. is the 
new arch. In this weird-looking device, 
the giant wheels have given way to broad - 
tread tractor runners, 

The arch took hold first in the pine 
country of eastern Oregon and northern 
California because the country is more 
opera and level. Operators in the Doug- 
las-lir region are now showing interest, 
however. Incidentally, the company has 


sold the arch and the hoist, made to lit 
any sort of tractor, to loggers all over the 
world. 

The arch hits at the waste bogie from 
several directions. By clearing of wind- 
falls, breakage in falling is kept to a mini- 
mum, whereas waste in falling sometimes 
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runs to twenty-five per cent without this 
prelogging, Long logs may be trans- 
ported without the danger of breakage 
faced tti both high-lead and sky-line meth- 
ods, The arch yards tree-length logs with- 
out damaging them, Smaller, un logged 
trees are not smashed right and left as 


when logs are hitched to a high line. 
Logs, too small for economical handling 
by high line, can be yarded at a reasonable 
cost. Besides these, there are the other 
important savings in elimination of road- 
building, moving of high-line tackle* prep- 
aration of spar trees and operation of huge 



engines. 

Many loggers are seeking wavs out of 
iheir waste dilemma, and fuel is an impor- 
tant by-product of lumbering, lull most of 
it now conies from mill waste. Another 
outlet for sawdust waste is wood flour, 
which goes into the manufacture of such 
varied articles as linoleum, unbreakable 
dolls, dynamite, bak elite* oatmeal and 
other will [papers, checkers, etc. 

However, regardless of these develop- 
ments, the tremendous logging waste is 
bound to go on until the chemist or me- 
dia id cal engineer finds something to turn 
the poorer and smaller, or less wanted, 
logs into products other than lumber. 
And all signs point to cellulose or pulp 
as the basis of the utilization, because the 
condition ot the wood, so long ns it is 
sound, makes no difference when the 
wood structure is to he torn down. 


PlwtM Ocmn^'y IT, S, FrifEHl -Stnlfp 

Topper Descending from a Tall Tree after Cutting Off the Top and Branches,, and Loading Lors OH Cars by 

a Boom Rigged to a Spar Tree 




Three of the steps ill Making the Bronze Figure of A Dag; Left, the Wire Frame or Armaturef Above, Mad 
cling the Figure in Clay over the Armature; Right, the Completer! Work 
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SCULPTURE IN THE MAKING FROM CLAY TO BRONZE 


Depicting each 
process in creating 
a piece of sculptu re, 
a motion picture 
has been made at 
H a rv anj. JLbili: cxgjj y 
for the Bo si on ALv 
sen in of h hi e ArjL .w- 
A mo tig t Tie various 
steps shown are the 
sculptor's first 
sketch, the model- 
ing of trie figure in 


i nit, las chan ged lit - 
iEe since the Middle 
Ages, but hereto- 
fore it has been im- 
possible for those 
interested in the 
subject to witness 
the various pme- 
esses in detail, ov- Qf 

eept bv visiting a jT \ 
sculptor in 
small groups whi 
lie ts at work. T 


clay* the plaster casting of the model 
and, finally, the bronze casting. Included 
also is a reel on sculpture in stone, show- 
ing bow figures, particularly animals, are 
cut in marble. The taking of several 
scenes was hazardous as there was no 
possibility of retaking them if an accident 
occurred. Bronze casting, it was pointed 


film offers several dramatic moments as 
the plaster caster splashes successive 
layers on the original model and risks 
the entire work of the sculptor as he 
opens the plaster mold. No less exciting 
is i lie final moment when the sand mold 
is flooded with molten bronze at a temper- 
ature of 1,900 degrees. 


PAINTLESS AUTOS SEEN NEXT 
IN RUSTLESS AGE 

Automobiles without paint, lacquer or 
enamel may be developed as the result of 
the use of stainless steel in motor cars, 
according to expressions at a recent meet- 
ing of the American S ociety, tor Testing 
Material^ Research ex perts pointed out 
that it is not visionary to expect that alloy 
metals can he produced that will allow the 

y c 



manufacture of automobile bodies requir- 
ing im finish other than burnishing, and 
experimenters are trying to give sheet 
metals contrast values in brilliancy to re- 
place the rainbow hues for which lacquer 
finishes now are used. Bine for steel and 
gray for iron are familiar terms, and if 
metallurgists can produce two-tone or 
three-tone contrasts that approach lac- 


quer colors in appearance, lacquering and 
enameling can be dispensed with. 
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BUOY GIVEN SPRING CLEANING 
BEFORE TRIP TO SEA 




among\ the strange devices used by Ger- 
many tiu ring the World War, an, Austrian 
cngiiieexMuis revealed. The mirrors on 
theperi scopes were so arranged that they 
reflected the waves about them, com- 
pietelv concealing the periscope with the 
result that the approach of a submarine 
was difficult to detect. Sliding floats of 
streamline shape were also placed around, 
the periscope to eliminate the telltale 
ripples that sometimes revealed the pres- 
ence of a sub. while deflecting plates on 
top oi the float prevented the rising of 
a bow wave. Football bladders were 
placed inside the floats and were filled 
with water when the boat submerged, to 
keep them from collapsing. These de- 
vices proved so effective that, in some 
instances, submarines approached within 
125 yards of an enemy vessel without 
being detected, and the report was spread 
abroad that the Germans were using sub- 
marines without periscopes. The bomb- 
carrying cars from the Zeppelins were 
lowered on long cables to within a short 
distance of the ground so that the Zep- 





Two Views of C&itSt-Guard Em- 
ployes, Giving Spring House- 
cleaning to a Whistling PliOy 
Before It Was Taken to Sea to 
Be Placed in Service 


Lighthouse and coast- 
guard employes, like 
housewives, have their 
annual spring-cleaning 
campaigns, but their et- 
are confined to the 
buoys and other equip- 
ment used to signal or 
warn ships. Recently 
the huge whistling buoys 
anchored off the New 
England coast were giv- 
en an overhauling at 
Rosion before being taken aboard tenders 
tt5" he shipped to their locations. 


PERISCOPES HIDDEN IN MIRRORS 
01 PROTECTED GERMAN [ <SUBS” 

Rifle grenades that bounced in the air 
before exploding, bomb- releasing cars 
that hung hundreds of feet below their 
parent Zeppelins and submarine peri- 


pelin itself could remain at a safe altitude. 
The bombs were released by an occupant 
of the gondola, which was bullet-proof 
a ii(l fitted with a noiseless electric motor, 
a propeller and a rudder, so that it could 
be maneuvered about in a wide circle be- 
low the Zeppelin. The bouncing grenades 
leaped into the air due to an auxiliary 
charge anil exploded with greater dam- 
age than the Usual kind. 
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FLOWERS ABLE TO TELL TIME 
DIRECTION AND WEATHER ^ 

Certain flowers are able to designate 
time sci accurately by their condition or 
appearance that it is possible to plant a 
floral clock where the time of day may be 
determined m summer by glancing at t lie 
garden. The naked -stalked poppy and 
the copper-colored day lily open at five 
o’clock in the morning, and within the 
time to six the morning glory unfolds. 

At seven conies the African marigold, 
and at eight- the pink, while the field 
marigold appears at nine. At eleven the 
star of Bethlehem opens to be followed 
by the ice plant at noon. After noon the 
flowers begin to fold with a regularity 
similar to their opening. At three the 
field marigold folds up. to be followed 
by the African variety at four, and the 
morning glories an hour later. The com- 
mon nasturtium goes to lied at six. the 
naked -stalked poppy at seven 
copper -colored lily at eight, 
other flowers indicate direction, 
flower turning toward the sun 
flowers of the compass plant 
north. The Indian licorice plant pre- 
dicts weather with remarkable accuracy, 
being very sensitive to electric and mag- 
netic influences which arc reflected in the 
position of its leaves. 


and the 
Certain 
the sun- 
ami the 
pointing 


WHEEL SETS FOR EMPTY CANS 


MAKE TOYS FOR CHILDREN 
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Wheel sets which may he attached to 
empty tin cans transform these containers 
into entertaining toys for the children. 
The two pairs of wheels are fastened to 
spring clips which slip over the ends of 
the cans, making tank cars or toy wagons 
of them. 


Coin-in-Slot Bicycle Lock; the Owner Deposits 
Coin and Receives the Key to the Lock 

COIN-IN-SLOT BICYCLE LOCKS 
(CHAIN WHEELS TO CURB 

L AlrfVj h ltii’Tt ' s afet y ticks’' o r bi cy c 1 es 
have been installed about some of the 
p ublic b uildings in Berlin, where this inode 
of transportation is popular. After Ihe 
cyclist has chained his wheel to an in- 
strument at the curb, it locks automat- 
ically. lie then inserts a coin which re- 
leases the key for the lock and retains the 
key until ready to use the bicycle again. 


LOUD SPEAKER FOR CAR DRIVER 
GIVES VERBAL WARNINGS ** 

Motorists can call warnings to pedes- 
trians or tell other drivers that they in- 
tend to turn, right or left by the use of a 
loud speaker for installation in the auto, 
which recently has made its appearance in 
ParfsT^yThe microphone is fixed in front 
oi The driver who speaks into it in his 
normal voice. The voice is magnified a 
dozen times and issues from the loud 
speaker at the rear of the car. 


Wheel Sets Attached to Empty Tin Cana Tran af grin 
Containers into Children’s Toys 
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C Recent excavations in Rome show that 
the city bad a seven-story skyscraper in 
the second century , A.D r 
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Dallas* Texas- The secret is a system 
i'f remote control for economical opera- 
It m of the stone cars. Two operators, 
located where they can view loading and 
tin loading operations and the entire 


ength of line, govern the cars. The 


t 4 

Z track 

■ i< tor-driven 

M 


is divided into sections, and the 
cars, each operated by a 
„j fi i i v-hnrsepower motor, collect energy 
T:roin the track and a third rail. Switches 
before the operators control the flow o£ 
energy for each section of track. The 
rs are stopped by interrupting the flow 
electricity to a particular section, elec- 
ric brakes, operating automatically when 
current is shut off, serving to stop the 
^vehicles. The direction of travel may be 
^ changed' by throwing a switch. On down- 
-r^ grades gravity does not speed up the cars. 
- / 'iiU this energy is automatically converted 
into electricity and passed back to the 
line to run other cars. 


fi 


Above, G earless Control for Auto Requiring Use cf 

Only One Pedal i Below, Drawing of System — S 

GEARLESS CONTROL FOR AUTO 
USES ONLY ONE PEDAL 


Reducing the driving of ati automobile 
to the operation, of one pedal only, a 
Swedish engineer has invented a gearless 
control which replaces the usual dutch 
and transmission. The system has a cer- 
tain flexibility, obtained through use of 
centrifugal weights which exert a pull 
on the crank pins varying with the speed 
at which the weights are rotated. Alter- 
nate weight impulses are transmitted to 
either the driveshaft or pendulum wheel 
through driving clutch or reaction clutch 
rollers. Springs store the reverse im- 
pulses carried to the pendulum wheel 
ami react to drive the propeller shaft. 
At high speed and direct drive, no move- 
ment of the intermediate parts occurs* 
the mechanism driving as a single unit. 
The propeller-shaft flywheel also serves 
as a brake drum 


“WALKING” HORSE ON ROCKERS 
Q GETS POWER PROM RIDER 

j Suitable for either a toy or for exer- 
cising In the home, a walking horse an 
rockers derives its power from the rock- 
ing motion furnished by the rider. It 
it similar to ordinary toy rockers, except 
that t lie re is a separate rocker for each 
leg, and the legs themselves are pivoted 
on a spihdle through the body. When 
rocked, the steed forges slowly ahead and 
direction is controlled by pulling on the 
reins. Si^es suitable for children and 
adults are made. 


ROBOT RAILWAY CARRIES ROCK 
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TO CEMENT MILL 




Riderless railway cars which apparently 
run themselves are used to transfer rock 
from aii excavating pit to a crusher near 


Walking Horse on Rockers Which Gets Jts Power 
from Jinking Motion Supplied by the Rider 
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Photograpih of Model of Commercial Airship in High- Voltaic Test; Not-e Ihe Large Number of Electrical 
Discharges at Right End of the Model; Framework and Covering Act S3 Protecting Shield 


By HENRY HOYLE 


T IGHTNING, one of nature's bad boys, 
has long been accused of being a 
firebug. There is little argument about 
its setting fire to buildings, trees and 
other things when conditions are just 
right, but when it comes to aircraft, the 
guilt is not so obvious. 

Arthur O. Austin, who is studying the 
subject of the lightning hazard in flying, 
and performing numerous tests at the 
world’s most powerful outdoor high-volt- 
age laboratory, in Barberton, Ohio, has 
been finding out much about the fire- 
making abilities of lightning. 

Is a lightning discharge likely to fire 
the fuel tanks of an airplane? Will the 
fabric of a plane or dirigible be ignited? 
If so. will it continue to burn? Can a 
lightning bolt damage sheet duralumin 
or aluminum sufficiently to cause trouble 
to the plane or airship? These are some 
of the questions that he is investigating. 


At the Goody ear-Zeppelm air dock and 
factory a few miles from the Barberton 
laboratory, Dr. Karl Am stein and Ids 
men are designing ami building Zeppelin 
airships. Although non -burning helium 
gas is to be used in the cells of these dirt- 
glides, the problem of avoiding fire is not 
being neglected. 

A model of a commercial airship of 
6 t §GQ N LKX)-ciibie-feet helium capacity was 
turned over to Mr. Austin for test pur- 
poses. This model was subjected to two 
kinds of man-made lightning, It first was 
bombarded with a stream of giant sparks. 
Then it was subjected to single impact 
discharges of great power. The ship 
came through none the worse for its 
treatment except that the fabric covering 
was scarred where the discharges had 
entered or left. Dr. A rn stein, commenting 
on the tests, said : “The metal framework 
of those ships acts as an excellent con- 
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lightning on a dirigible and a 
plane of similar const ruction, as 
far as igniting t lie fabric is con- 
cerned. A Barling ' mono- 

plane, provided by Popular Me- 
chanics Magazine, at whose re- 
quest these tests were started, 
was bombarded by impact dis- 
charges of artificial lightning. In 


doctor of lightning, protecting the vital 
parts, such ;i> the gas cells, the passenger 
compartment, crew quarters, engine room 
and fuel tanks which are located inside 
the metal structure. The outer cover 
which , on the Zeppelin-type ship, is of 
doped Fabric, and is not called upon for 
retention of the buoyant gas. does not 
sustain combustion. Lightning strokes 
leave only very small local singed traces 
at the points of entry and exit,' 1 

In the past, rigid airships have been 
struck by lightning. In some instances, 
slight local damage, such as the fusing 
of a metal part, was caused; but it in 
no way interfered with operation of the 
ship. In most instances, the only marks 
left by the lightning on the airship were 
at the points of entrance or exit of the 


Parting Monoplane U«ing Struck White Motor Is 
Run nine and Con* Raised on Duralumin by Stroke 
*f Artificial Lightning 

no instance was the fabric or other part 
of the ship set on fire. This plane has 
a well-bonded duralumin framework over 
which a doped -fabric cover is placed, 
being similar to a Zeppelin in that re- 
spect. The discharge always entered the 
plane at some point in the meta] struo 


disc ha rge, 

"Experience with scores of Zeppelin 
ships, all of which were inflated with hy- 
drogen, lias -ill own that the rigid metallic, 
fabric-covered airship is perfectly safe 
from lightning, 1 ' Dr. Arnstein continued. 

‘'in spite of the fact that the highly 
inflammable hydrogen was used, the Zep- 
pelin company built and operated 115 air- 
ships, none of which were lost during 
flight h> lire except the f L-2 p and *L-lfV 
and, of course, those brought down in 
war. The *L-2 T was burned during a 
trial flight due to hydrogen finding its 
way into a power car while the motor 
was backfiring. The ‘L-10 f was struck by 
lightning while valving gas." 

Mr. Austin has shown that there is 
practically no difference In the effect of 


tore. If the fabric happened to cover 
this metal t the intense heat of the flash 
would instantly vaporize the fabric, pro- 
ducing a small hole, in some instances 
as large as a lead pencil. This hole was 
not burned, there being practically no 
evidence of scorching, ft was caused by 
the "explosion* or instant vaporization 
of the fabric, 

"During an electrical storm," Mr, Aus- 
tin said, in discussing the tests, “a stroke 
of lightning appears as a single discharge, 
whereas it may, as a matter of fact, con- 
sist of a number of discharges in rapid 
succession. The heating effect of several 
strokes may be much greater than that 
indicated by the maximum current devel- 
oped in a single discharge. 

“When lightning passes between two 
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metal surfaces where the heat 
generated cannot escape readily, 
burning of the metal results. 

"The tests indicate that where 
surfaces are free or open, the fire 
hazard is apparently small. This 
has been borne out by the experi- 
ence of dirigibles, and in general 
observation of the performance 
of lightning, 

“To test the effect of poor Con- 
tacts between metal, a strip of 
duralumin was laid on another 
sheet of the same material. This 
arrangement is, roughly, the same 
as that occurring in an airplane 
where a poor joint exists. When 
the set-up was subjected to dis- 
charges, it was found that con- 


Two Interesting baWratory Tests at Barberton Plant of the Ohio Insulator 
Company; the Mode] Commercial Airship Is Withstanding i,Z5C,O£)0 Volts 


siderable burning had occurred. In prac- 
tice. the riveting of the parts together 
lends to insure a contact and reduce the 
danger of a hot spot to a minimum. I 
believe that the only cases where metal 
has been damaged in large dirigibles has 
been at points of poor contact. The 
present method of construction, of care- 
fully bonding all parts in dirigibles and 
airplanes, should make this hazard neg- 
ligible, 

“The previous tests upon airplanes 
indicate that it is comparatively easy to 
localize the point of discharge by pro- 
viding a small lightning rod or even a 


bead of bare metal which 
covers the corners at 
points where lightning is 
likely to strike. These 
points include those at 
wing tips, rudders, ele- 
vators, landing gear, the 
nose of the plane and 
propeller. The research 
has shown also that it is 
c o m p a rat i v el y e a s y t o 
test joints to determine 
their ltgh tiling-proof 
qualities by placing them 
in the path of discharge/' 
Some airplane designers have held the 
opinion that the fuel tanks are a source of 
danger when the craft is in a lightning- 
infested region, Mr, Austin has dem- 
onstrated that no such danger need 
exist. During all of the tests ou the Bar- 
ling. there was fuel in til e gasoline tanks. 
In some of the experiments, the engine 
was running; yet no explosion took place. 
About the only way in which fire could 
he started would be ignition of gasoline 
vapors that had collected in a pocket. It 
is, however, a simple matter to protect 
these parts by creating shunt paths 
through which a discharge will travel. 
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Movable Gas Brooder Which Is Placed over Roosts to Co3x Baby Chicks 
off the Ground 33 Soon as They Arq Old Enough 


MOVABLE GAS BROODER COAXES 
BABY CHICKS TO ROOSTS 


Because lie hart trouble in coaxing baby 
chicks to go away from the heat of Ihe 
brooder when they reached roosting age* 
a California poultry man invented a mov- 
able gas brooder with which he takes the 
heat to the roosts to induce the chicken* 
to leave the ground. The oval brooder 
is of galvanized iron* lined with asbestos 
and iron plates* and is equipped with 
chains for suspending it at any height. 
Las connection is made with rubber tub- 
isi g and the larger heaters are provided 
with thermostats. The movable brooder 
doe* away with most of the crowding and 
subsequent mortality among the chicks 
by thus luring them to roosts. 


waves transmitted to the 
brain direct through the 
auditory nerve. In the 
tests* a phonograph rec- 
ord was played in one 
room and the sound 
waves were transformed 
into electric vibrations 
which were carried by 
wire to another room. 
There deaf persons were 
able to hear the music 
merely by touching the 
wire to the ears. Sound 
waves cause the eardrum 
to vibrate and incite the 
brain nerves which re- 
sults in hearing, and the apparatus ap- 
parently accomplishes the same result 
with the electrical waves. At present the 
apparatus is complicated and dangerous, 
because the sounds, after conversion to 


efpfjric impulse*, are greatly amplified. 

d ^ $(]/ 

BED FOR MOTOR CAR 


FOLDIN 


If 


FITS BEHIND REAR SEAT 


DEAF HEAR ELECTRIC WAVES 
BY TOUCHING WIRE 


/ |SL. 

Working on the theory that human be- 
ings can he made to hear not mil * 
reception of sound 
J^vaves, but by con- 
tact with electric 
vibrations or waves 
produced by a mi- 
crophone, two Yi- 
etina scientists re- 
cVTiT l y c] e m o n - 
st rated an appara- 
tus which, in effect, 
is an artificial ear- 
drum enabling deaf 
persons to hear by 
mean 


Comfortable sleeping quarters for the 
automobile are provided with a folding 
bed which, when not in use. may be tucked 
away behind the rear backrest. The bed 
consists of a heavy canvas suspended by 
two steel tubes. The rear tube serves as 
a roller in tightening the canvas with a 
ratchet device and the front tube is hooked 
by two chains to connect ions installed on 
the dash plate. The rear backrest is re- 
moved for installation, and the canvas bed 
fits behind it when traveling. By placing 
tlie rear backrest on top of the rear cush- 
ion when making up the bed, the coiu- 


T 
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Heavy Canvas Folding Bed for the Automo-bi. 

'^Jh. 


■ ! . ■ bed with mattress is 
given. The bed is 
suitable for ears 
having front seats 
with folding hacks, 
or detachable . front 
seats. For cars w ith 
rigid front seats, a 
bed with a frame 
is provided which 
rests like a c o t 
above the seats, the 
outfit folding into 
a compact bundle 
when not in use. 
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Miniature Monoplane Powered wilts a Model Gas Engine, Built a?-: 3 Flown by Junior Hijfh-Schoal Students; 
the Ship Is Equipped with Automatic Ci'iiltols !•. Taking QfF and Landing 

lion, II folds so that it can be carried 
easily under the arm. Meta! clips about 
the edges protect every move, from the 
deal to the assembling of tricks, against 
breezes that might blow the cards away. 


MINIATURE PLANE IS POWERED 
WITH MODEL GAS ENG! ND 


Junior high -school studem .K'embers of 
an aviation dub at Fasadctfia, Calif,, have 
built and flown a immature monoplane 
powered with a thrjev -quarter horsepower 
model gas engine: The plane is equipped 
with set cornels, the apparatus being set 
for flight and landing, so that, if the ship 
crashes, it will be due to an accident or 
defect in the mechanism. 


NOISES IN STREET CAR REDUCED p 
WITH TROLLEY CUSHION fjj il 

Unpleasant noises from moving street v 
cars are said to be greatly reduced by 
using an improved cushion device at the 
base of the trolley to curb the vibrations 
ilia! originate in the wheels and often O 
communicate themselves to the car top 
and the trolley with disturbing results to 
the passengers. Hie cushion is composed 
ui two concentric steel tubes separated 
by a layer of special rubber. Current is 
carried by means of a copper connection 
between the two tubes. Rubber already 
has been employed as a silencing agent, ^ s 
bin in the usual installation it becomes so j 
tightly compressed under the trolley base w 
that it loses its resiliency and hence its 
sound-deadening qualities, 


BRIDGE BOARD WITH CARD CLIPS 
FOR OUTDOOR GAME ^ H 

Playing bridge outdoors, on boats, 
trains or in other places where breezes 
blow, is facilitated with a hoard provided 
with clips for holding the cards in posi- 


111 hose wishing umber imonnation ort 
anything described in the editorial pages 
can obtain it by addressing Bureau of In- 
formation, Popular Mechanics Magazine, 
Chicago. /Q 


Board for the Outdoor Bridge Game, Provided with 
Clips to Hold the Cards in Position 
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ARMY PIGEONS ARE TURNED 
n INTO PHOTOGRAPHERS 
U h 

As a result of the important part played 
by carrier pigeons in the world war, Ger- 


uwt. uyvjuu; Mi 
(.3^ £ ^/iluAr£ ' J&l 

oil and gas quickly eluting away the pipe, 
once an opening was started. Another 
unsuccessful effort was made to place a 
second type of control gate in position; 
then held engineers made an outside cut- 

ting nipple or die + containing 

only outside threads made from 
high-grade hollow steel billets, 
tempered and heat-treated after 
the dies were cut. This capped 
the well and stopped its spree. 
About half the oil was saved 
from pools around the derrick, 
hut the rest was lost in spray 
winch extended for twelve miles, 
forcing the closing of many 
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Abqvc,, Dog with Case Cart Li! I? .1^ Orirff 
Strapped te Iis Back: Bight, Carrier PigEon with 

Automatic Camera Mounted on Its Breast 


man army officers recently have started 
extensive training of the birds and ex- 
perimenting with them. Some have been 
taught m carry an automatic camera 
strapped to their breasts, the apparatus 
being capable of making six exposures 
while the birds arc on the wing. Dogs 
are being trained with the birds, the 
animals bringing the birds in carriers 
strapped to their sides from the home 
port of the pigeons to officers whom 
the dogs have been taught to follow. 


OIL MEN TAME WILD GUSHER 
WITH SPECIAL NIPPLE 


(After a battle lasting for eleven days, 
of] men recently succeeded in taming 
“Wild Mary A one of the biggest oil wells 
ever to go on a rampage in the Oklahoma 
City field, with a special nipple. When 
the gusher first blew itself in at 6,500 feet, 
it produced nothing but gas. but soon 
started flowing oil. Well fighters were 
rushed to the scene by airplane, and, at 
first, it was decided to cut threads on the 
upper part of the seven-inch drilling nip- 
ple and 'attach master gates and crosses. 
Workmen, wearing steel helmets and 
slickers, attempted the job, but were un- 
able to cut the threads correctly and the 
nipple burst, the sand accompanying the 

n 'KiJf 4 i,t 




wells and the removal of families* In 
addition to helmets and slickers, menJ^T 
working at the scene wore cotton in thefp^ 
ears to shut out the roar. The gusher cost 
about $75,000 a day during its 
not including property flam age. 


PRICKS THAT INTERLOCK 
WITHOUT USE OF MORTAR 

Bricks that dovetail and interlock 
that are said to form a wall stronger 
ran be built with the usual kind, are 

— , ™ without mortal 

An angular ri 
in the center 
each brick fits En^T 
to a correspon d'C'Ji 
big groove in the * 
one above it, 
that no mortar is 
necessary to hold 
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it > 
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GOLD MINING IN 

THE PHILIPPINES 

i i! 

The Philippines atftl 
their 7,000 is 1ft mis, of 
which only about 2.500 
yet have names, are sel- 
dom regarded as a source 
oi" mineral wealth, but* 
since 1914, considerable 
quantities of gold have 
been taken from Mas- 
bate, a mountainous is- 
land, about 1,800 square 
miles in area. Low-grade 
ores, dumped and aban- 
doned as worthless by 
the Chinese, who did ex- 
tensive mining Here in 
the twelfth century, have 
been made to yield profits 
with the aid of modern 
m in hi g in a ch i ti c r y a u <1 
methods and new prop- 
erties have been devel- 
oped. In one district, the 
rock assays from $2 to 
$6 a toil and is easily 
broken up for the gold 
extraction processes. The 
miners are not without 
their troubles, however. 

Timbers have to be se- 
ated of special woods. 
l> tiie white ants devour 
i ordinary varieties, and dynamite has to 
>e specially guarded against theft by the 
'natives, who use it in killing fish. Bullion 
§s shipped to the bank at Manila for later 
ransfer to the United States. 
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Lightship., WciE-hiiijij L5G Tars>, EM:ij£ Li Erect ,il)par^T O c er, r T^-irs c-- ’ivith Dtr- 
rick : Noic the List of the Large t Vessel Caused by the Load 


SHIP HOISTED ABOARD VESSEL 
WITH BOAT'S DERRICK 


Hoisting' one ship aboard another by 


means of the derrick of the larger vessel 


SPARK PLUG HAS DOUBLE HEAD 
AND IS REVERSIBLE 


3?/ 

Made so that either end can be used in 
the motor, a reversible spark plug with n 


double head now is 
won the market. The 
metal, cap nn the 
laptop head covers the 
-•^upper end, making 
V 1 he plug dust-proof, 
also is carrying 
and nut 
or the ignition 
wire. 


y/, p- t)- 


recently was accomplished at Liverpool, 
England, A lightship, weighing 150 tons, 
was to be loaded aboard the S, S. "Belpa- 
TncBT^'-for shipment to the Persian gulf, 
and the teat was done by using the crane 
to pick i ho lighter boat out of the water 

and place it on the 


deck of the ocean 
vessel. The big boat 
listed as the light- 
ship was raised, but 
the job was done 
without trouble. 


Reversible Spark Plug with Double Head; E Ether End 
Can Bs Ua^d in the Motor 


cs nme clouds arc 
ten miles thick. 
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to Hr Cenrjdna Stirk1am1 Cates of Columbia 

University* who spent years in studying feltties. '“As 
a result, much ha^ been learned regarding the family 
tabby. 

Early experimenters believed cats could distin- 
guish colors. An elaborate te-i gave decisive results. 
\ series of glass jars, each covered with paper of a 
different color ami each made to smell of fish, were 
used, A small fish was placed in a red jar. After in- 
vestigating each receptacle, the cat slowly learned 
that the red one had the fish. This seemed conclu- 
sive proof that she could distinguish colors. 

The investigator, however, was patient. A certain 
shade of gray was finally selected for the other jars. 
The cat was completely ha filed. She could not tell this 
gray From red. Tests showed that it was of the same 
brightness as the red, Thus Et was proved that, al- 
though cats respond to varying degrees of brightness, 
ther are color-blind. 

Twilight is then the world of the cat. She cannot 
even recognize differences in facial expression, and 

objects are but shadow v outlines to her, She lives in 




a world like our own at dusk, and then her sight is keener than man’s. An old legend 
says that the Chinese once told time by the size of the pupil of the cat’s eye. Tests have 






shown it capable or" great expansion 
contraction. Contrary to popular belief, 
she cannot see any better than man or a 
other animal in pitch darkness. However, 
her whiskers enable her to “feel" her wa 
about 

1 let fear of water 
Es traditional. This 
has been disproved 
by* o 1 > se r v e r s, T h e y 
point out the fre- 
quent attacks on 
the fish howl, and 
cite cases of cats 
diving for fish. Fish- 
ing cats are, how- 
ever, the product of 
wharves or mills. 

Scientists explain 
that they learned to 
fish in this manner : 

Chasing a rat 
along the wharf, 

Puss finally fol- 
lowed it Into the 
water. Since she U 
attracted by any 


small moving ob- 
ject, a fish, swim- 
ming near the sur- 
face, later claimed 
her attention. She 
stalked it. and sud- 
denly sprang upon 
her prey. Thus she 
overcame her fear 
of water. So Tab- 
by's shyness near 
water is largely a 
bluff; she can, iti 
time, become ac- 
customed to it. 

Cat fanciers were 
once of the opinion that their pets 
might have learned to fish by imitation, 
but one scientist placed two cats in ad- 
joining compartments separated by a wire 
screen. Cat A watched cat B escape by 
pulling a cord to reach bait outside the 
cage. The experiment was repeated time 
after time, but A was unable to repeat 
the actions of B, although she carefully 
observed them. In another test, two cats 
climbed a pule to reach a fish, but a third 
cat, hungry and able to climb, witnessed 
the experiment repeatedly without learn- 
ing how to reach the food. 

In another test, a cat was placed in a 
box, escape from which might lie gained 
by pulling a string, the cat struggled 
wildly. Eventually, by accident, she clawed 


Top to Bottom, "‘Shadow Lassie/’ a Blue-Ribbon 
Winner; Cat and Doe Tricksters, and a Champion 
Siamese Cat 


at the cord and was freed, 

Placed in ihe box again, experimenters 
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Not until after 380 trials, did the kitten 
seem able to distinguish between one sig- 
nal and the other. 

Tradition has it that a cat cannot he 
lost. Stories of unwanted cats who re- 
turned home despite the efforts of their 
masters to be rid of them are many. And. 
so far, this feline faculty has baffled ex- 
perimenters, One cat was taken in an 
open boat to the center of a lake. The 
oarsman continued to turn the boat in cir- 
cles. but Puss was always able to turn her 
head toward home and cry. 

Science has but one explanation to offer 
for this rare faculty. The cat has some 
mysterious equipment which acts as a 
coni pass and enables her to retain fier 
sense of direction. This ‘‘compass’* op- 
erates independently of vision, hearing, or 
smell, and is apparently a muscle sense. 

The old fable of the cat’s nine lives was 
largely due to her success in escaping in- 
juries in long falls. Experimenters put 
Tabbv through a series of trials before a 
camera and learned some surprising things 

about her. For in- 
stance, if you drop 
your cat, head for- 
ward, a foot from 
the floor, she will 
be able to correct 
her position and 
land on her feet. 

The camera re- 
vealed the process; 
First the forelegs 
are contracted, and 
the front of the 
body rapidly 
twisted; then the 
hindlegs are con- 
tracted, and the 


found that Puss' 
previous experi- 
ence had taught 
her nothing. Finally 
her struggles 
brought about her 
f rce d o m , After re- 
peated experiments, 
the subject was still 
unable to free her- 
self directly, but the 
time of confinement 
gradually de- 
creased. Puss 
learned a lesson, not by 


reasoning out a means of 
escape, but by associa- 
tion with the cord as a 
step toward freedom. 

Am investigator taught 
a kitten to answer a sig- 
nal, “I must feed these 
cats,” by climbing up for 
food. Sixty trials were re- 
quired for the lesson. 

Later, be tried “I will not 

feed them as a signal A Cat That Saundcd a Bursar Alarm an: Knocker; Friendly with a Manic, 

that til ere Wis no food and Diagram Showing How Cat Twists to Land on Its Feet 
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A FriemiTy Family fit London Hnme for Animal, and 
ft Real "Pusi in Bouts,’* Scaf oE a Nevu York Show 

hindpart twisted; and the change of posi- 
tion is completed, guaranteeing safety 
even £c hr a drop of four stones. Wit tie 
must cats could correct their position in 
six indies, investigators reported all made 
successful falls of only one foot. 

There are many cat fanciers who be- 
lieve their pets cannot be broken of the 
bird-killing habit, hut science tells us huw 
this may he accomplished. A kitten is 
locked up in a coop where a brood of 
chicks is under the eve of a watchful and 
vigorous hen. The first time Puss at- 
tempts to molest one of the young, the 
hen administer!! effective punishment. The 
process is repeated until the kitten finds 


it best to leave chickens — and birds — 
alone. The lesson is never forgotten. 

Tn testing tlie value of immediate pun- 
ishment as a corrective, one experimenter 
placed a bowl of ice water in a box which 
usually contained clothing. The finery 
had been damaged often, and punishment 
had failed to keep Puss from the box. 
This time, the effect was so Immediate 
that Puss was forever cured of leaping 
into the chest. 

One curious feline trait was noted by 
TIans von Hentig. Before earthquakes, 
they draw back their cars and bristle their 


hair, white their eyes glitter and bodies 
tremble. Von Hentig believes that the 
cat is sensitive to those ground disturb- 
ances which precede an earthquake. 


PLAYGROUND ON HOTEL ROOF 
HAS FISH POND t . £/ 

To establish a healthy spot where chil- 
dren of guests might amuse themselves, 


the Prince George hotel in New York ha; 


turned ir^ roof into an aerial playground - 
It contains an artificial lake with live fish, 
sand pilejs. dollhouses and games, n 


nd piles. dollhouses am 
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Wing attache (I to the doorknob, and llttj 
metal end inserted iti t lie ring in t lie door 
key, the guard preventing the key from 
being pushed out of the slot. 


SPRAY DUST FROM MOTORBOAT 
r* ^ £ TO CURB MOSQUITOES 

Equipped with an electric blower, an 
outboard-motor boat has been used suc- 
cessfully by the Hniye d SiEaie .s- P u blic ,, 

- ■■ Health Service to^Tpray poison du^t over 

theThirfacfe of still waters to kill mosquito 
larval. The method was first practiced 
i with the aid of airplanes and hv clrogti tiers 
• - J operated by air propellers, but it was found 

- that slower speeds were more effective. 
~ and, furthermore, the little out boarder 
. : could be operated with but one man. The 

l dust, paris green mixed with lime, is dis- 
tributed Over the water by the blower 
V from a specially constructed hopper, 
'.which permits control of tire dust without 
■* throttling the ingoing air supply. Ex- 
tensive tests have been made on Ehe sur- 
-face of Reelfoot lake, in Tennessee, a shaL 
^p'Iow body of water where mosquitoes 
r _ T breed in great numbers. Using three- 
fourths of a pound ot poison to the acre, 
J> larvai were killed 45f> feet from the point 
® jdi liberation, A boat speed of five miles 
„ Tan hour was found sufficient. 


Extension Fr,iTT!L‘5 m From of Fenders Aid ll 
C ,i ■. h Driver in Judging Clearance 


Berlin busses are being equipped with 1 
cxtTn-Trrr e fram es above and outside the 
fenders high enough to enable tlie driver 
to see them. The fender protectors show 
tlie driver the clearance Itis bus has and 
aid him in judging distance tn narrow 
lanes of traffic on congested streets. 


FUSH HOE FOR GARDEN WORK 
, c ^ ALSO USED AS SPADE 


S o ni e w li a t re- ' ^ 

s e in h 1 i n g a U \^rfJ 

pointed p 1 o w- mg 

share, a push hoe J M 

for gardening has Jig 

many uses for If 

which the ordi- m 
nary chopping jM 
hoe is u n s u i t e d. M 

Its pointed cut- II 

ting edge adapts IlL^y 

it particularly for vm 

weeding around 

small plants, and 

it also may he used as a spade, for fur- 
rowing and marking, for edging and trim- 
ming lawns, and. in the winter, for clean- 
ing Ice from sidewalks. The blade has 
more than six inches of cutting surface 
and the tool is operated by pushing- 


LOCK GUARD THAT HOLDS KEY 
FOILS THIEVES 


T h i e v e s w It o 
* i fie it gain entrance 
to a home by push- 
ing a door key out 
from the outside, 
and then picking 
the lock, Can he 
foiled with a lock 
guard which holds 
the key in position. 
The guard consists 
of a hooked piece 
olfjnetal, the hook 



Noamfc Down for 3>«cent etl the Motorboa! Dock; While i.Jie Brjat Was Speeding; at Forty- Five Miles an 
Hour, the Plane Alighted on Its Deck and Flew Away Again without Mishap 


The case with which small planes may 
he maneuvered has again been demon- 
strated with a powered glider at Long 
Beach, Calif. The tiny plane landed on 
the deck of a motorboat speeding at forty- 
five miles an hour and took off from 
the same space without mishap. The 

test required close co-operation between 
t Ei e glider operator and the pilot of 1 1 \ e-^a s n g tools, 
boat. The motorboat’s deck was only 
twelve feet long. 

JST « 


was used mostly in the chemical industry 
until recent years when its application for 
stainless steel and chromium plating lor 
automobiles suddenly brought a great de- 
mand for it. Because it will not oxidize 
when heated to a high temperature, it is 
especially useful in electric-heating equip- 
ment. as well as for high-grade steel cu - 


1C 


CHROMIUM FOUND IN MONTANA 


Chromium, one nS the hardest of metal 
which in rcceiil years has been in wide 


WHEEL ON GLASS CUTTER IS 

EASILY RENEWED $ & 2. 

Refills for a glass cutter are made 
als, quickly with a type of cutter containing 
a "‘stick pin"' wheel. The wheel, or cutting 




element, is mounted on a pin at right an- 


demand because it gives to >teel added 

strength and the ability to resist abrashm .Jiggles to it which wedges solidly into the 
being produced in Montana. 


now is being produced ill 
Chrome-ore deposits have been found 
near Yellowstone national park at an alti- 
tude of 8.000 feet, and mining equipment, 
including a portable air compressor, was 
dragged on skids through deep snow up 
the mountain side to make available the 
precious me tab Although chromium was 
discovered more than 125 years ago, it 

h^yi'u^n*, C-y|s> y (£*t. a 


head of the cutler. To change wheels, 
^the old one is simply pulled out and a new 
^ i ii n> inserted. 




Glass Cutter 
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pr wth Removable Cutting ~W 
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Design of Modernistic Restaurant, Built atop a Column 
Which Revolves with Diners or Sight-Seers 
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RESTAURANT BUILT ON COLUMN 
REVOLVES WITH DINERS 

Among the modernistic building de- 
signs prepared by architects for submis- 
sion to the Chicago World’s Fair Centen- 
nial committee is that of a revolving res- 
taurant mounted on a huge column. The 
structure ts spiral in effect with prome- 
nades and space for indoor and outdoor 
dining rooms. Both building and column 
revolve once each half hour, thus affording 
an opportunity for sight-seeing while din- 
ing or strolling on tlie platforms. The 
model provides space inside the column 
for elevators, while at the base are foyers 
and a space for parking of automobiles, 


EARTH IS AHEAD OF SCHEDULE 
^ . IN ITS ROTATION 

Through observations on eight different 
bodies in the solar system, scientists have 
obtained proof that the earth is ahead of 
schedule in its rotation, and hence is not 
quite reliable as a timepiece* For some 
years it has been suspected that the earth 
is not exactly regular in this respect, and 
at one time scientists attributed this i ■ ■ a 
shrinkage of its diameter. Dr. Ernest M, 
Brown, Vale mathematician, "however, &av* 


observations over many years indicate 
some sort of order in this irregularity. At 
present the earth is running ahead a trac- 
tion of a second a day. It appears to lag 
for a certain number of years, then to 
speed up for a like period. There were 
changes in its rate of rotation in 180? and 
1917, and the rate probably will change 
again in the next few years. At first the 
changes were attributed to the moon, but 
observations of the sun showed the same 
variations, indicating that ihe earth, rather 
than the moon, was in error, and these 
were borne out by studying other planets, 
so that now the changes in speed of rota- 
tion are accepted as fact 


LIGHT SCHOOL IN SKYSCRAPER 
AIDS HOME MAKERS 

Better ways to illuminate homes, offices, 
factories, airports and oilier places arc 
shown in a school established by the Chi- 
cago Light ing ins titute on the thirty-sixth 
anti i h i rfy"T e veiitTf ” iTbo r s of the Civic 
Qpera building. To demonstrate proper 
home lighting, a six-room bungalow has 
been installed, fitted with the newest ideas 
in fixtures and displaying methods of di- 
rect and indirect lighting. How colored 
patterns of light are projected on the 
walls and ceilings is illustrated. A spe- 
cial feature of fclfle institute is its two-story 



Exhibit Room m the Clucaeo Lighting Institute, Show- 
ing Installation of Ceiling and Wall Illumination 


auditorium, seating 22s persons. The 
stage is set with a replica of a modern 
city, which is illuminated by various 
methods of flood and special lighting. 
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Automobile Tire. Suspend &\ between Goat Posts. Serves as a Target for University of Nebraska Football 
Squad. Aiding Them in Developing Accuracy. Particularly in Practicing Forward Passes 


AUTO-TIKE FOOTBALL TARGET 
DEVELOPS ACCURACY 

To aid football players in developing 
accuracy in tossing forward passes, a 
coach at the Univ ersity of Nebraska lia s, 
rigged up in automobile tire as a target, 
"[’he tire is suspended between the goal 
posts, and players engaging in summer 
practice attempt to throw the pigskin 
through the tire. A point system gives 
credit for bull's-eye shots from various 
distances and angles. 


GROWTH OF PLANTS IS FASTER 
UNDER NEW GLASS rj^ 


Com, wheat, tomato and other plains 
grow much faster and absorb greater 
quantities of nitrogen when raised under 
certain glass substitutes than under ordi- 
nary glass, tests at the Umyersity of Wis- 
consin have revealed. In the case o l corn 
and wheat, the increased nitrogen con- 
sumption is from ten to fifteen per cent 


greater, and the substitute glass material 
produces a temperature from one to two 
degrees higher than the plain glass. Plants’ 
raised under the special glass are not so 
hardy as the others when removed and 
ejjpose^toJiifht frosts, buy they contain 


If 


&Ol A , y ,, 0 


f , . A A 


(jlj / /I 


more fatty substances and more nitroge- 
nous compounds. Some plants grown 
underneath the substitute glass, which 
contains a high percentage of quartz, show 
a longer ripening period. 


ELECTRIC GRINDER AND SANDER 
WITH FLEXIBLE SHAFT C3 ^ 





Equipped with a flexible shaft, an elec- 
tric sander also contains attachments for 
grinding and filing. The disk for sanding 


is attached to a leu 


E4.V 


e metal 
position 
e rests 
and so 
portable. 


rat us 


i- easily 

! ) i f f e r e n t to o 1 s 
i iay he operated 
t different speeds 
■:!nd the motor is 
■et on vertical and 
horizontal swivels 
1 o allow still 
i r eater freedo 
n r movement. The 
of the appa- 
with a clamp for 
and a tool tray also 
venieti 
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Th underheads in Colorado; Every Cloud in This Photograph Is the Top of a Separate Column of Air; 
Glide r-s Could Util Lee These, but There Would Be Lightning and Wind Harards 


w 


>> (\ , By DR r FORD A r CARPENTER ^ 0 L ] L^-vU'. .v&k. 

LEATHER is so amp or taut in glidfilg 
an d soaring that (-lit; hundreds of 


Titling rdgtons is to observe the number 
of windmills. Windmills must he located 


glider chibs of the United States are in- 
teresting i Si em selves in the elements of 
meteorology as never before. Tile early 
gliders of history, men such as Adei\ 
Blertot, Chamite, Langley, and the Li! ten - 
thals t Montgomery, Penaud, Pilcher, 
Santos- Dumont. Wentham, the Wrights 
and the Voisins, were all students of 
meteorology. Tbe most notable pioneers 
of the air, the Wright brothers, had to 
travel from Ohio to North Carolina to 
find the right kinds of wind for their 
historic experiments* Preceding the 
Wrights by several years. Octave Chan- 
ute did his gliding over the sand dunes 
on the shores of Lake Michigan. Later, 
on April 29. 1905, Prof. John J, Mont- 
gomery. a Californian, made a glider that 
performed a feat which, if duplicated in 
this day of air events, would be heralded 
iar and wide. This was when he took 
bis glider and pilot, Daniel Maloney, 
aloft in a balloon to an altitude of 4,000 
feet. He then released them and they 
glided safely to the ground. After dying 
for twenty minutes, Maloney brought the 
glider down, landing without a jar, 

One of the best ways to locate good 


in regions which have an average wind 
velocity of more than twelye miles an 
hour. If the wind falls below that aver- 
age, the mill is inefficient as a means of 
power. Gliders should have winds of 
equal or greater velocity than windmills. 
Gusty winds are unreliable and treacher- 
ous, and their vicinity should be avoided. 
Gliding pilots recollect that near the 
ground the winds are choppy, like the 
surf pounding on the seashore. These 
short air waves, too. should he avoided. 
It is in a steady, even flow of air that the 
glider navigates best. Tn default of 
strong and constant winds, short wave- 
lengths of air may be taken advantage of 
if their action is studied. For the ex- 
perienced glider, the region of sand dunes 
may be utilized. Here the wind records 
its velocity and direction. A searcher for 
good gliding territory should carefully 
study wind tracks, whether visible on the 
sands or upon trees or shrubs. 

Soaring flight lias ever been the despair 
of man. He has even envied the turkey 
buzzard, "noblest of aeronauts.” The buz- 
zard is a most fascinating fiver. Watch 
where it flies, and you will find good 



! 5-10 grg 10-12 
MiU.ES PER mOUH 


AVERAGE: HOURLY WIND VELOCITY 
IN THE UNITED STATES 


Taking Observation^ at U, S, WcaLher Bureau Airport Station in Chicago 
and special Wind Map Showing Beat Localities Jur Gliding 

sand feet. As sooth as the gulls achieve 
the desired altitude, they wheel and exe- 
cute a twenty-mile glide to the ocean. 

Upon reaching the sea cliffs, they utilize 
the cliff wi nds. 

Imitating the seagulls, \V, H r Bowtus 
in his sailplane utilized the upward cur- 
rents of air. Tie stho used the strong as- 
cending air currents that occur previous 
to rain. In his recent record flight of nine 
hours, he was particularly fortunate in 


utilizing the lift produced 
by the vv i n d b I a w i n g 
against the 400-foot penin- 
sula of Point Lonia, Calif, 
fie followed the flight of 
the gulls and rode upon 
the backlash of the wind. 
As a careful observer of 
weather, lie was able to 
keep his plane aloft in 
winds of low velocity. 
This was accomplished by 
using both horizontal air 
[31 o v e us c n t an d the 
-‘splash." as well as the 
vertical currents occa- 
sioned by cumulus clouds. 

It should never he forgotten that cumu- 
lus clouds are the tops of rising currents 
of air. The actual vertical currents are 
below the cloud caps and. of course, arc 
invisible. The only reason the tops of 
1 he air columns can be seen is that moist 
and warm air of the lower levels is sent 
upward into the colder strata. Here the 
air is condensed into visible vapor form- 
ing cumulus clouds, which are seen most 


'Ifell Flyers 


soaring air. Frequently 
it is on the windward 
side of some sunshiny 
hill. It will flap lazily 
toward nature's elevator 
and, once within the 
magic circle, make the 
wind carry it upward. 
Seagulls have been ob- 
served doing the same 
thing, only they use the 
upward draft from manu- 
facturing districts. The 
rising currents of air, 
made by warming the 
lower levels, carry them 
to an altitude of as much 
as three or four thou- 
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Drifting Cumulus Clouds, the Tops of Air Columns, 
srirl Seagull* in Soaring FIEght, Utilizing Upward 
SwirEs of Air 


frequently hi summer and spring. They 
rarely occur in winier* ior the air is then 
too cool to rise. Only in : -torm condi- 
tion- rj.-i ci 1 in ill 11 s rlisinl-. have rt horizontal 
movement equal lo or exceed . ug their 
vertical activity. Theoretically, it a glider 
could he catapulted from an airship into a 
4,i filled with cumulm- cloud-, the pilot 
could navigate as long as the clouds 
lasted, [f his physical endurance held out. 

A glider pilot must he a keen observer 
and should know muck of t lie science of 
weather. Both knowledge and action 
should he intuitive. < i hiding depun rL upon 
two things only: gravity anrl wind, The 
glider pilot lias to move His craft obliquely 
downward under the influence of gravity* 
His only support is the roisiaitce of the 
air against the wings. This, of course, is 
align mu it- i once headway has been e-aah- 
lished, the same as with a motored plane. 
There is then nearly seventy-five per cent 
suction on the top of Tie wing and about 
twenty -live per cent upward pressure on 
the bottom iff the wing, 

'l he revival of gliding in the United 
States is one of the most striking aero- 
nautical events of the past year. This 
breaking out afrr-h of [he interest in 
gliding, after a quit* cent period of more 
than a score of years, means a correspond- 
ing awakening in weather study. As in 
the olden days of marine shipping, one of 
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t lie requisites for a steamship master's 
license was experience in handling sailing; 
*hips, -*o aviators will shortly he required 
to have gliding experience before being 
given the controls of an airplane. 

A glider pilot ami an airplane pilot may 
he compared with a pilot of a sailboat and 
of a motorboat. The sailboat skipper has 
know his weather, for it is hi* only mo- 
e power. The motorboat pilot's depend- 
ence is upon his engine; weather is rela- 
tively unimportant. The glider pilot is 
ike a sailing master, he must have a good 
l eather eve. 
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l CCUKACY OF CRYSTAL CLOCK 


SECOND IN CENTURY r 


1 2 


Controlled by electrical vibrations ob- 
tained from a quartz-crystal oscillator, 
dm liar to the “tinging crystal" 1 ' that keep* 
adio stations on their wavebands, a clock 
has been developed that does not vary a 
'second in a century* Two clocks keeping 
o TUfferent rates of time can be operated 
the same crystal so as not to change 
in their ratio over a long period of years. 
The pull of gravity and the magnetic field 



f the earth will not affect the clock, and 
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even earth vibrations cause little trouble* 
In fact Et can be operated near electrical 
machinery or large moving masses, and 
the dial and even ihc rate of timekeeping 
can be altered without affecting the basic 
accuracy of the apparatus. It has been 
suggested that the clock will make possi- 
ble more accurate radio signals, 

AIR CLEANER AND VALVE OILER 
COMBINED FOR AUTO £ $ ^ 

Oil. which is quick to catch and retain 
dust, is used to wash the dirt out of the 
air drawn into the automobile motor 

through a filter 
consisting of a 
metal cylinder 
containing an oil 
mixture through 
which the air 
passes. The 
cleaner does not 
choke or cause 
the car to use 
more fuel, and* in 


tests on a wheat truck, removed a quart of 
dust in one day. The filter also serves as 
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<t&tfGAR-CANE HARVESTER CUTS FORTY TONS AN HOUR 





tli at much of the cane is blown down be- 
fore harvest time, and the stalks often 
lie nearly Hat. Tins problem was solved 
by devising a bisected snout, with a prong 
extending forward at the front end of the 
cutter, to lift the fallen stalks imo a ver- 
tical position so that they 
could easily be severed* 
Rotary brushes remove 
the leaves from the stalks 
and powerful air blowers 
discharge them to one 
side as l lie machine pro- 
ceeds, i he stalks are col- 
lected in a hopper and 








Two Views of Sugar-Cane Har- 
vester That Cuts the Stalks, 
Strips Them of Leaves and Then 
Piles Them 


W h a t McCor rn i c k’s 
harvester was to the 
farmer, a mechanical cane 
cutter is expected to be 
jjvihe sugar producer. It 
has cut as much as forty 
an hour in test runs 
easily averages 
tons an hour, do- 
the work that for- 
required 150 field 

lands. Only one man is , 

req u tree I to operate it, 
and searchlights enable working at night. 
The big machine is driven on endless- 
tread tractors, operated by an eight v-five- 
horsepower motor, which also runs the 
rotating blades that cut the stalks close 
lo the ground. One of the difficulties en- 


countered in developing the outfit was 


fail in bundles onto the field, ready for col- 
lect ion, Successful development of the 
harvester permits doing all the major op* 
erations of sugar-cane raising by ma- 
chines. Not long ago, a planter was con - 
struct ed which has been operated with 
marked success* 


MILLION HORSEPOWER CARRIED 
BY LAND AND SEA CABLE Q 

Towers rising above the sea would sup- 
port cables carrying 1.-000.000 horsepower 
at 380,000 volts in a proposed plan to 
transmit electric power ffdin Norway to 


Germany by way of Sweden and Den- 
mark over a power line 625 miles long. 
Norway, with its many high waterfalls, 
lias a production capacity estimated at 
16, 500. Of K> horsepower* so the question of 
generation is only one of capital, as the 
engineering problems have been worked 


Dxc it) ' 

Lift 3JS A 




ROLLER SHADE ON 
WINDSHIELD TO 
STOP GLARE 


Hi ' 

ei 'dare 


To eliminate sun r g 
eh the motorist’s eyes, a 
green silk shade for the 
inside of the windshield 
now is available. The installation of the 
device is easy and it may he adjusted on 
a roller to the proper position for vision 
without glare. It also is useful for night 
driving to cut off glare from approaching 
cars' lights and to eliminate the reflect ton 
in the windshield from tl w lamps . d fol- 
low i 


Showing Various Uses for a floating Pump Driveil by Electric Power; It 3s 
Portable and Rests in a, Watertight Casing 

PORTABLE PUMP THAT FLOATS 
RUN BY ELECTRICITY 

For places where a pressure water sup- 
ply is unavailable, but where there is elec- 
tric power, a portable floating pump, op- 
erated electrically, is being used success- 
fully in G or many. The pump is self-con- 
tained and requires no mounting. Tt floats 
by reason of a watertight easing filled with 
air and is less than two feet high. It is 
operated by placing it in the well, stream 
or other source of water supply and con- 
necting to the power source, and delivers 
seventy-three gallons of water per minute 
to a height of about thirty feet. 
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Ctoth Shade for Inside qf Windshield Which Stops 
Glare of the Sun in Motorist's " 


ie Sun in Motorist's Eyes 

(j " / 
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CT he electric motor was invented by 
Thomas Davenport in 1837. 


out. Technical difficulties 
lie mainly in transmission 
a c ro ss the arms of the se : t 
between Norway and the 
German terminal at Lie- 
beck or Hamburg, but 
none of these waters are 
wide or deep, and it is 
proposed to sink con- 
crete foundations to sup- 
port cable towers extend** 
i n g above t h e wate r. 
These towers, including 
the bases, will have to be 
about 600 feet high in 
order not to obstruct 
navigation. The cost i> 
estimated at about $200 
f i OO.t KXk T r a n s m i ss ion n f 
hydroelectric power from 
Sweden to Denmark 
across a narrow channel 
by submarine cable has 
been an accomplished 
fact for several years, hi?: 
both the voltage and 
the power involved are 
much less. 
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IS THIS MONSTER LOCOMOTIVE A “HE” OR A “SHE”? 







X 


A Close View of One -of the World's Largest Steam ^d'e^tnocives; ii Can Haul 4,000 Tons up a One- Per- 
Cent Grade! Burning 'i wcacxjTwQ Tons of Coal an Hour 


It is correct to refer to a locomotive a>.; railroad tracks with good results. No itj- 
“he” in certain cases although the pre-« stance of their having become loose has 
vailing practice among railroad men and X been reported, 
others is to use £f she." This is the verdict 
authorities on English, following a survey 


GUN THAT DRIVES STAPLES 

of the Northern Pacific railway. A writer^ ^ ij ELIMINATES HAMMER 

describing one of that railroad’s mam- 1 * j- „ . . , . 

. ,, ,. . . As a substitute lor a hammer in driv- 

- . , . .. . i ntv'i nArt m h tacks and small staples, an air gun t 

leet ligand we, glim* more than 1-000,000 st , b j like an amomati( ! hus b«n 

pounds wrote, for with tremendous,- introduced It drives f rora S ,000 to 10,000 ^ 

power, he can casilv pull 100 loaded carsr^*„„t,„ ... , T i A 

J .' J. , t . tacks or staples without reloading, sim- \ 

u f hl11 - T,te " ord he auoke , a storm plv hv pressing the trigger, and it is sai,^ 
o. protest among engineer* «nd othe«^ not to jam Tlle is co 

who affectionate! v reter to their charges . . i ■ „ „■ 1; „„ , - T - 

. . *4 tamed in a winding coil in the gun s ma 

Most 01 t lie professors agreed „ ■ T i lirui . * e . 

b * j atme, while staples may be formed, c 


as sue. 

that the matter is one of rhetoric and % ^ , , ■ £ 

, , , , , v a-nd driven from a prepared strip of 

of grammar. Several mamtamed that>| conta ; ned in the gun . The unit » 
she is the proper word to Use in e5peciallv service- 

scribing engines generally, but adm.tte^ ab | eill lav ing tino- 
that in the particular case under dtsetts--^ j ca t5 or 

s,on. that ot one ot the largest locomon^ roofin g r and was 

L originally i n - 
'J t e n d e d m ore 

r 1 


lives in the world, the use ot 
entirely consistent 
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BOLT WITH SPRING EFFECT 
SAVES LOCK WASHER 


particularly for 
1 upholsterers, 

OJ 


A locking bolt that gives slightly when 
the nut is screwed on tight, but straightens 

out again when 
removed, now is 
available for pur- 
poses w here a 
tight-fitting unit 
is desired. The 
spring effect also relieves the strain on 
the threads when an unusual stress occurs, 
The hojis have ibeep tested bv use on 


NEW ELEMENT IS RADIOACTIVE 


Protactinium, a new chemical dement 
of strongly radioactive properties, has re- 
cently been isolated by a ^German scieri- ^ 
list. Tt is a metal of the radium-uranium 
group, and its atom disintegrates in the 
same manner as the radium atom. It is ^ 
the rarest mineral so far known to science, V> 
rarer even than Illinium, discovered in 
HU6 bv University of Illinois scientists t*' 


A 


and named for the state of Illinois, 
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RARE FLY SAVES NATIVES IN SOUTH SEA ISLANDS 



A little fly ha? lift tr<l the native? Lit three 
of the Fiji Mauds from abject poverty tn 
happiness in their south-sea homes. It 
is. of course, in the finding of the almost 
unheard-of fly that i ] tc real story lies. For 
about fifty years, these islands have been 
afflicted with a small purple moth, which 
feeds on the leaves of coconut palms and 
causes the trees to cea?c hearing. Then 
Dr, J. D f Tothil! began search for a bug or 
bird of some sort which would feed upon 
the caterpillar of the moth, the egg or 
the insect itself. The New Hebrides, the 
Sol onion islands and Papua were searched 
i n \ h e (ml o r name d . In e v e ry o n e o f t h e m 
beautiful coconut palms thrived and bore 
fruit luxuriantly with never a hint as to 
w ha e it might be that kept the plague of 
the blue moth from them. Years passed, 
Doctor Toth ill was almost on the verge of 
surrender when, front the recesses of 


Above t Native CltmbinE a Coconut Tree in the Fiji Island? ; ReJow, Drying the Copra; the Nuts Are Split in 

Half for the Process and the Dried Meat becomes Copra 


memory, came the recollection of a pecu- 
liar fly, a native of Java, which was known 
to feed on some kind of insect eggs. To 
Java he and Ids associates went and there 
found the long-sought fly, known as the 


Ptychoniiya* These flies were imported. 
With surprising rapidity they became ac- 
climated and went about their business.. 
Today, trees which have been barren for 
fifty years are bearing full crops. 


* 


hoM^ 




+> jL I 




W&% 

preacT about the hole and the edges of 
the patch. Drying requires but one min- 
me when the garment is ready to he worn. 
Sit me the paste also waterproofs, it may 
he used for umbrellas, raincoats* auto 


V 

1 1 i rj -. and leather autV r 
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bber shoes. 


LETTER IS ITS OWN ENVELOPE 




! etters that fold to make their own 
err. elope have been produced by an At- 
/■ " lama inventor and tested by the post office 
L^N-d e f i artm e n t . The invention itself con- 
. -- 1 s’ ^ of a device to be attached to an elec- 
■ lneally operated folder. As. the letters 
run through the machine, they come out 
and sealed so that rm container is 
ecess.aty, but the sealing is tn such a 
that the letters are not defaced 
y opening. For large mailers, the ma- 
hi lie has possibilities of effecting con- 
id enable savings. 


Fencing wtth Swing Ball Attached ta Two Cords; the 
Object Is to Avoid Being Struck 


HOT-DOG CART LIKE AN ENGINE 

ATTRACTS CUSTOMERS 

•i y 

" C'n \ ieuna, home of the wiener, a. wo- 
man hot -drip vendor has succeeded in at- 
tracting customers by outfitting her cart 
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FENCING WITH TOY BALLOONS 
OFFERS STRENUOUS SPORT 

Fencing with inflated swing balls has 
become popular in Germany as a novel 
method of gymnastic exercise. The two 
players stand opposite each other in the 
pose of fencers in a court divided by a 
center line. The balloon is suspended di- 
rectly over the line, each player holding 
one end of a cord which is attached to 
the hall by a short link. The object of 
the game is to so manipulate the cord 
as to strike the opponent with the hall, 
each player dodging and trying to avoid 
being hit. 




PASTE FOR MENDING CLOTHES 
J USED INSTEAD OF NEEDLE 


s>. 
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Mending clothes is accomplished in tile 
same manner as patching an automobile 
tire with a mending paste which with- 
stands washing, boiling and ironing. To 
/nend a rent, the garment is turned inside 
'out and a patch slightly larger than the 
tear is fixed, jn plajz£ with the paste which 
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like a locomotive. The kettle in which 
the “dogs" are cooked is disguised as the 
boiler of the engine, and when vapor is- 
sues from the locomotive stack, the wie- 
ners are ready to serve. 



Customer? for This Vienna. Woman 
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Priac-W inning Design far Memorial ta the Wright Brothers to Be Erected art Kill Devil Hilt at Kittyhawk. 
N, C.; Construction Could Not Be Planned Unfit the Hill's Movement Was Stopped 


By HAMILTON M. WRIGHT £ ^ ^ 


(j 'LsnJ \t 


T HAT vast moving mountain of sand. 

Kill Devil Hill, at Kittyhawk, N. C. 
which in the past twenty-five years has 
advanced 51. K) feet, lias been chained and 
stabilized to form a permanent hast tor 
the monument to the Wright brothers 
which congress has decreed shall sur- 
mount its summit. 

Kill Devil Hill is the loftiest object on 
the barrier beach at Kittyhawk. It rises 
ninety-seven feet and its prodigious base 
covers an area of twenty-six acres. For 
the past six months, tinder heavy north- 
east winds, the vast wandering cone of 
sand has not moved an inch, it was said 
by Capt John A- Gilman, of the U. S. 
army, in charge of the stupendous teat. 
In the previous twenty-five years, under 
the lash of these storms, ft had moved 
forward in a southwesterly direction at a 
rate ot twenty feet a year. It is now more 
than 500 feet from its location at the time 
oi the Wright In rot Iters first immortal 
flight It has moved that much farther 
from the site of a monument located at 
the exact spot of the take-off in that flight. 


How Captain Gilman stabilized tliij 
mountain is a marvelous story of modern 
engineering. When congress, in 1938, 
voted to build a monument on the summit 
of Kill Devil Hill, the unruly sand moun- 
tain was as bare as the Sahara desert. 
Huge as it was, it was the plaything of 
the storms. 

It was apparent when Captain Gilman 
took hold of the job, if a monument were 
to be elected upon the sand in its exist- 
ing state, the mountain would walk away 
with the memoriae His first move after 
the survey had been completed was to 
build a fence around the lull to keep cattle 
from straying in and eating the vegeta- 
tion he proposed to plant. The next step 
was to lay a >trip of wood mold, two inches 
in depth and 300 to 300 feet in width, 
around the base of the hill. This wood 
mold consists of pine straw, rolled leaves 
and rotted wood. The wind does not dis- 
turb it or work under it to get a start in 
moving tbe sand, and ii will support the 
vegetation required to form a strong sur- 
face. The mold was sown with rve, cro- 
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talaria from Porto 
Rico, some marram 
seed, and hatrv vetch, 
all imported- Then 
was planted a native 
bunch grass known as 
hitter tannic. The final 
step was to form a 
protection to the hill 
itself to keep the wind 
from getting under 
and scooping out the 
sand. To this end, the 
planting of the mold was 
continued up the north 
and east sides of the hill 
where it was hit by the 
winds. Fourteen acres 
of the hill have been 
planted and only twelve 
remain to he completed. 

The total cost of the har- 
nessing of Kill Devil Hill 
to date has been but 
$20,000, and congress has 
approp ri at ed a n a d d i - 
tkmal $7,500 to complete 
the work. 

The design for the 
Wright memorial itself 
has already been selected in a nation’ 
wide competition. The architects, Robt, 
T. Rodgers and Alfred E, Poor, of 
New S nrk. will receive an award of $5,000 
for the design. The monument will cost 


Above, Kill De^il Hill Retreated from This Monument Marking thart o\ 
Wright Brothers' Flight; Center, Drawing of Flight, and, Below, Aerial 
View of Hill Showing Planting Which Stopped Iii Movement 

scat of a great national memorial Flyers 
who take off at the airport to be con- 
structed will have the satisfaction of know- 
ing; that here practical aviation had its 
birth. 


$238,000. The material 
specified in competition 
plans was cement, but it 
is proposed tu have this 
changed to North Caro- 
lina granite. The monu- 
ment will he fifty-five 
to eighty - five feet 
high, A government res- 
ervation of 500 acres 
will he used as an airport. 

The great shaft will 
give the impression of 
giant wings, uplifted as if 
for a take-ofi" from the 
crest of the hill This ef- 
fect is to be heightened 
at night by floodlights 
projected from the five 
points of a star-shaped 
base upon the four 
sides of the monu- 
ment. A b e a c o n 
tower will project a 
beam of light for the 
guidance of aviators 
anil ships at sea. 

Old Kill Devil Hill 
thus will become the 






MOTOR SAW AND POLISHER 
SAVE WORKERS’ TIME ^ 

Attachable to a small elect rfc motor, a 
keyhole saw and portable sander and pol- 
isher have been introduced to simplify 
tasks where a high degree of skill is re- 
quired. The saw is especially shaped to 

reach difficult 
places and ls a 
chuck arrange- 
ment, allowing a 
to vibrate 
up and down. It 
will cut board, 
iron o r other 
metals, and is ’.veil 
dap ted to work 
5rTn an automobile 
S where the door 
boards or other 
parts have to be cut to install heaters, ex- 
haust pipes or similar units. The sander 
and polisher attachment operates with 
belts. They are quickly interchangeable 
according to the type of work to* be done. 

ip 5 X.li p LUs 

MACHINE TliAT SELLS ! 

ALSO WEIGHS LETTERS 3 3 

Many denominations of postage stamps, 
including air mail and special delivery, are 
obtained without extra cost from a vend- 
ing machine that also includes a scale for 
weighing letters, a cigaret lighter and am- 

material. The 


The O rug -Store Post OfEte, a Cabinet That Includes 
a Stamp Vender and Scales for Weighing Letters 


machine, placed in drug stores and simi- 
lar places, saves the clerks the trouble of 
waiting on customers who wish stamps 
only, and the advertising space is sold at 
a profit. The ads are on transparent film 
that rotates in front of flashing lights. 


LOCK ON AUTO GAS-TANK CAP 
ALSO PROTECTS CAR 

To prevent the theft of gasoline from 
the automobile tank, a lock for the cap 
has been introduced. It can he released 
only by the owner's key and is so adj 
that forcible removal can be accoin 
only by mutilating the tank. The cap not 
only protects the gasoline and reduces 
the fire and explosion hazard, but i- also 
a safeguard for the 


auto, as anyone 
stealing the car 
would he able lo 
drive it oulv as far 


as the gasoline 


supply would per- 
mit. Refilling the 
lank would he im- 
possible without 
the key to the cap 
lock unless the 
container were 
mutilated, something 


FLvrraec 


auto- 


mobile thief won hi be Ain likely ty’’ do.. 
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FOREST FIRE-FIGHTING fJRIGADE 
HELPS SAVE TIMBER £ I jQ 

Fire sirens sound in the San Bernaf- 
di no national forest of California when 
blazes break out, and a completely 
equipped jtrueL— 1 cum pa nv speeds to the 
scene, in answer to alarms telephoned to 
the station house. Besides reels of hose, 
the trucks arc provided with reserve sup- 
plies of chemicals for extinguishing small 
fires and for use where water is not avail- 
able, Installation of telephones between 
resorts in the forest preserve and the con- 
struction of good roads have made the 
fire trucks practical. There are three sta- 
tions in this forest, and the companies are 
said to have already saved more than the 
cost of equipment 
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EXPOSURE METER 
ASSURES BETTER 
PHOTOGRAPHS 


Submitting Auto-Licens* Platra to Tests in a Weather 
mine Why Dull Tags Outlast the Varnished 


AUTO -LICENSE PLATES TESTED 
IN WEATHER MACHINE 


In an effort to determine why some 
automobile-license plates fade in a short 
time while others lant a full season, scioli- 
sts of th&JiUrean of standards submitted 
to tests in a weathering machine. 
Some plates were given glossy coats of 
varnish to preserve them, while others 
were left dull, and all were exposed to the 
effects of the artificial weather maker* 
which in thirty-seven days subjected 
them to the wear and tear to be expected 
from months of hard use on cars. In 
every instance, it was found that the dull 
tags outlasted those that had been var- 
nished, and stood the test better. 




To eliminate the usual 
hit-and-miss method em- 
ployed by amateurs in 
determining the period 
of exposure in taking still 
or moving pictures* a 
photometer has been de- 
veloped which accurately 
measures light intensity 
on the subject to be pho- 
tographed, Instead of 
gauging the light in a 
room, for Instance, the 
exposure meter measures 
the amount falling on the 
object in the room that 
Is to be photographed. 
The brightness of a small 
surface in the instrument 
is made to match the brightness of the ob- 
ject through regulation of the incandescent 
filament of a small electric light which is 
supplied with current by a battery and 
regulated by a dial. When the brightness 
of the object and filament are the same, the 
dial reading shows the lens diaphragm 
opening to be used in the camera, This 
method makes it possible to measure the 
exposure required to register shadows or 
liierh lights, or to strike an average he- 
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Machine to Dethr- 
ones 
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SILENT KEY IN ADDING MACHINE 
/ j_<j_ DEFRAUDS CUSTOMERS 

By making use of a "silent key" in 
types of adding machines, dishonest 
merchants have been detected defrauding 
customers* This key can be shifted so 
that amounts punched on the adding ma- 
chine will show in the total, but will not be 
itemized. In rush hours a tradesman 
wanting to he dishonest punches a small 
/-sum on the silent key, and the customer* 
{ ( if he checks the slip at all, merely notes 

| the price of items, without adding, them, 

\AAMt C-Ttf i 


Looking into a Photometer Which Measures Light In- 
tensity on 3 Subject to Be Photographed 


tween the two by taking separate readings 
rk and lighfc portions. 
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Visual Proof TKlt the 335 -Pound Sptedljoar. "Blue Strenk, “ Is WorEh Its Weight in Silver and Ootd : 

Radflg Cups and Trophies on Tile Seales Balance the Weight of the Boat 


Its 


SPEEDBOAT WINS ITS WEIGHT 
IN PRIZES AND TROPHIES 

Winning its own weight tu prizes and 
trophies is the accomplishment of the 
14 Blue Streak/' famous outboard speed- 
boat owned bv Dr. Leo Baughman of Los 
■\ngefes, The 225-pound craft has cap- 
s5tured its weight in gold and sliver cups 
^emblematic of the many contests in which 
T'jit lias come in first. Visual proof of this 
O^was afforded recently when t lie boat was 
"""^attached to one end of a balance scale and 
^shts winnings at the other. 


T BLUE FAVORITE COLOR OF MEN 
CS f WOMEN’S IS GREEN 

The majority of men prefer blue while 
jreeu is the favorite color of most women 
nth red their second choice, tests on SOU 
indents at the University of Nebraska 
tave disclosed. The - experiments were 
made by Prof. William U_ Walton with a 
special machine' f re invented for project- 
ing different colors, controlling their in- 
tensity and the length of time they were 
■visible. When the intensity of all the 
colors shown was the same, both men and 
mien preferred red, the tests proved, in- 



‘3'S 


—-5 u re at mg that intensity of shade bad much 


to do with color choice and that red is an 
excellent color for general attractiveness 
when it is of the proper intensity. Red 
was also most easily seen. Racial differ- 
ences. on the whole, seem to make little 
change in color preferences. Red, blue 
and green are consistently popular with 
all races. 


KEY INSERTER FASTENS VALVES 
WITH LITTLE EFFORT £ f 



For 11 >o on the larger cars and trucks 
with two-piece valves, a key inserter now 
is on the market which locks 
them in position quickly. The 
locks are placed in the in- 
serter compress 


75 


valve spring, and 
entered with a 
push, after which 
t lie spring is re- 
leased, leaving the 
locks in place. 


COur Bureau of 
Informal ion will 
answer all ques- 
tions regarding 
articles appearing 


s magazine. 


. .. .... too/ 
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Learning- to JJance By Kamo; IBP mpns moife 
Sqtiafts According to Bf6adCi.t4i: Directions 


DANCING IS TAUGHT BY RADIO 
ON PORTABLE FLOOR 

Dancing are broadcast by 

radio in Germany* and the pupils are 
to learn as many as five new steps ui u 
single week by using a portable, num- 
bered floor to follow the directions given 
by the instructor The floor is ruled into 
red and green squares and each division 
is numbered. The right toot is to be kept 
on the red squares and the left on the 
green. By obeying the detailed directions 
as announced, according to the numbers 
the dancers soon learn the movement - -Tl 
for a special step. A Berlin dancing mas-v^ 
ter developed the method of instruction ' 
and does the broadcasting 


WHEELS FOR A CRIPPLED DOG 

4/4 enable it to walk 

“Lady Lou/' a Boston terrier, probably 
is llie only dog that travels on wheels un- 
der its own power. The animal’s bind 
legs were paralyzed when It was struck 
by an automobile and its Kansas City 
wuer mounted the dog’s tear quarters on 
bber-tired wheels supported by straps 
and braces, enabling the dog to 
itself with the front feet* It 
od time on a smooth pavement. 


propel 

makes 


PLANTS ABLE TO PICK COLORS 


IN LIGHT RAYS 


Plants can distinguish between different 
colors when exposed to light and indicate 
their choice by bending toward the radia- 
tion that they find hardest on thdiv 
growth^SiCieiitists of the Smithsonian In- 
stitution have' “(TeFeTmmeif. - ^ - An electric 
lamp was placed at either .end of a dark 

- v \ n , 
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This Dag Runs About on Wheels Since- Its Hind 
Quarters Were Paralyzed an Auto Accident 


t 
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chamber, the light passing through a color 
creem and between the lights was placed 
i young plant at a point where the energy 
of tile light beams was found to be ex- 
actly equal. Since the plant grew less on 
the side exposed to the more growth -re- 
tarding of the beams, it was pushed over 
rowan] tins beam by the more rapidly ad- 
vancing side* All kinds of visible light 
appeared to have a retarding effect on 
growth. Red light and infra-red rays were 
found to have little effect as also was the 
case with yellow. The green sector of 
the spectrum had a powerful influence, 
and the blue- violet groups were stronger 
still in causing growing plant tips to bend. 
Tests of the color likes and dislikes may 
eventually lead to exposing some of the 
secrets of the mechanics by which t he 
chlorophyll of green leaves uses sunlight 
to combine carbon dioxide and water to 
make sugar, the scientists hope. 
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SPECIAL PIER FOR AIR FERRY SPEEDS BAY TRAFFIC 


View of the Air- Ferry Pier. Showing Ft&ne 
Mounting Landing Platform, and One of the 
Craft in Flight 


Persons going between Oak- 
land and San Francisco can now 
ride through fire atr in swift am- 
phibian planes that translate an 
ordinary forty- minute trip into 
a brief flight of six minutes or so. 
A fleet of seven-passenger planes 
is now in service and hundreds 
of commuters are using the air 
route in preference to the ferry 
lines. One of the factors tending 
to make the transport line a suc- 
cess is the arrangement of the 
pier at the terminals. It has slant- 
ing aprons that extend in three 
directions, at each side and from 
the end of the pier, so that the 
amphibians can climb out of the 
, water under their own power, re- 
gardless of the direction from 
Owhich the approach is made. The 
^landing and take-off arrange- 
ri ments are so well planned that 
ft he pilots handle the planes with- 
out the assistance of ground 

a^trews. 


dF'SURPLUS WAR MUNITION 
TURNED INTO LACQUER 

3 f v 

Millions of pounds of surplus ^ 
powder, left over from the World 
< War, have been converted into auto me 
5 bile lacquers. The transformation has nc 
Q been difficult as the chemical base of pow 
Q der is like that of lacquer, cellulose hein 
r j an important material in both. Durin 
§ the war, the central powers were com 
^ pelled to use wood pulp in the manufae 

k&L Js&vlLlA Ml (V . JUl lx) 


ture of smokeless powder as the supplies 
of cotton had been cut off by blockades. 
The allies probably would have had to re- 
sort to the same expedient had the war 
lasted longer, as the 1918 crop of short- 
staple cotton would not have sufficed for 
the total demand, , r \ / ,/j 
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Going Bailing on Eli e railroad tracks is 
the principal mode of transportation for 
the people of Spur ruble ad , an English vil- 
lage inhabited only by the members of a 
lifeboat crew and their families. It is 
five miles by rail from this lonely settle- 
ment to the nearest 
town, and the men* 
most of them for- 
mer sailors, have 
rigged up a sail on 
a railway truck re- 
sembling an ordi- 
nary handcar. The 
sail-driven car can. 
if necessary, trans- 
port the entire set- 
tlement at one time, 
as is the case in the 
illustration. 
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URANIUM MADEFt 

MEASURES INVISIBLE 

^ ^ ' Uranium, one of the 

elements of the earth, 
hitherto almost priceless 
because it could only be 
in small quantities* 
can be m anti fac- 
tor about 5400 a 
p o u n d * The latest 
method of manufacture 
is electrical, the most ex- 
pensive part of like proc- 
ess being (lie preparation 
of the green salts from 
which the metal is ob- 
tained. The first stage 
ces a gray powder 
hich is poured into 
and pressed into 
metallic substance re- 
sembling tungsten. At 
this stage, the metal is 
virtually explosive if left 
exposed to the air, but it 
is reduced to a true metal 
in a vacuum furnace in 
which the fusing heat is 
produced by electrical in- 
duction. Up to now, its 
uses have been confined 
mostly to measuring ul- 
traviolet Ught and to X-ray work. It is 
sensitive to ultraviolet rays, but not to 
visible light, and is useful in photo-elec- 
tric cells to measure the ultraviolet light 
for persons taking such treatments. 

WORKING® MODEL 


\JUmL 


The Entire Population of a E Emote English Village Goes Sailing on a Rail 
road Truck, the Tqwn L s Only Meartd of Travel 

RAILROAD HANDCAR WITH SAIL 
HAULS ENTIRE VILLAGE 


L 
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Ffcact in De- 


Working Model of a British Le 

"tail, but so Tiny It Rests in the Hand 

L 


CO MOTIVE 
* FITS IN PALM OF HAND 

7 

^ Exact in every de- 

tail, yet so small 
that it rests easily 
in the palm of the 
hand, a working 
model of a British 
locomotive has 
been made by an 
English mechanic, 
Three months were 
required to com- 
plete the little en- 
gine, which is con- 
structed to scale. 
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RARE ANIMALS ARE FOUND IN WILDS OF ABYSSINIA 



Capt. Harold White, 
Leader of Recent Expedi- 
tion into Abyssinia, 
George Carey and John 
Coats Sight a Pack of 
Lions While testing in 
Camp; the Journey* Spon- 
sored by Thu F icid . j fln - 
scum of NaTuraT ~Fli5to rv. 
Led Into the Remote - I?e. 
Riortfi and Netted Many 
Valuable Specimen!! for 
the Museum; Ki^ht, a 
Captured Baby Hyena 


V*v 


Above* a Young Dik-Dik, Small Variety oJ African An- 
telope* So Tiny That It Can Be Held in the Hand; at 
RLRhL ail Atth Enemy of the Ant, the Aardvark. a Spec Lea 
of Ant Eater artd One of the Moat Difficult Animals to 
Capture: the Travelers Also Made a Study cf the Peoples 
of Abyssinia 


lg> FJrlc'I Muipunj nf S'jL-nral Ili-rrry 
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am! pistol bullets likewise failed to do 
more than leave a mark and start star- 
shaped cracks until two bullets front a 
large-caliber pistol were placed in exactly 
tlie same place. 


BEST COLORS FOR SIGNBOARDS 

n ^ i . . .... 

/ u To investigate the visibility of various 

colors for use in outdoor advertising, ati 
English company recently erected a huge 
signboard on which advertisements were 
displayed in an open field for comparison 
under expert supervision. In general, the 
tests showed, that black print on a yellow 
background or green on white gave best 
visibility. Then followed red on white, 
blue on white and white on blue. Black- 
on white, the common form of printing, 
came ■ next, revealing that its visibility 
stands far down on the list. Still less 
effective were yellow on black, white on 
red and white on black. Red print on 
yellow, green on red and red on green all 
pro^cj^o he entirely uy atisfactoryj 


LTppei Left, Miirk of H i^h- Veloc- 
ity RiHi? Bullet on Bullet -Proof 
Auto Glass; Center, Pock Merits 
of BucksJiot and Large-Caliber 
Pistol : Rtfilit, Hole Drilled by 
-30 -,3{] RUte: Below, Officer 

Testing (he GUss 


Two gangsters arrested 
tn California recently 

traveled in an automo- 
bile behind a protecting 
shield of glass. Gtas^ in the windshield 
was more than three-quarters of an inch 
ill ick and that in the windows was one 
and one-eighth inch tn thickness. Visi- 
bility was unimpaired except when look- 
ing through the thick plates at a decided 
angle. The body of the automobile itself 
was not armored, the owners frank Iv 
explaining that bullets were aimed at the 
windows and not the body. The glass 
itself was of the non -shattering kind, 
built up of layers alternated with other 
layers of transparent material to hold the 
sections together, and was not in the least 
different from any oilier windshield or 
motor-car glass, so that it would fool even 
the astute gunmen of an opposing gang 
into thinking it nothing out of the ordi- 
nary. Before removing the bullet-proof 
glass from the car, the police sub- 
mined it to tests and found that it 
required a medium -power deer rifle, 
shooting a high -velocity bullet, to pene- 
trate the window-panes. Buckshot made 
a scarcely noticeable freckle on the glass, 
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WORLD WAYS OF TELLING TIME 
TOTAL SIXTY- THREE ^ 

Sixty-three varieties of time are in use 
throughout the world, according to a tab- 
ulation prepared by the Royal Obscrvaton 
at Greenwich, Engla nd., Local timiTTs 
taken fronTTfrr-iTiToH position of the sun, 
and therefore in its apparent movement 
from east to west, the local time shifts. 
This system was used everywhere until 
modern transportation complexities made 
the standard time belt necessary. Among 
North American countries Newfoundland 
and Labrador are the only ones that have 
not accepted this system, the time in these 
territories being twenty-nine minutes 
faster than that of the most easterly Cana- 
dian belt. In South America, Ecuador 
uses a standard time about fourteen min- 
utes behind the real time belt, with the 
capital city of Guayaquil five minutes and 
seventeen seconds slower. The tabula- 
tion does not take into consideration day- 
light-saving time. 


RADIO HEADSET FOR THE DEAF 
ATTACHES TO TEMPLES ,j 7 b 




c*„ ■ 1 - „ . , , . Looking Down on Diesel Lgeomottv* Corset uctsd tor 

Special recm%crs to enable deaf per- High- Altitude Service in Chile 

sons to listen to the radio now can be ■re- 
placed in an ordinary headset which f DIESEL ENGINE FOR RAILROAD 
’ugs into any radio. The person who is^ SERVES MOUNTAIN 


hard of hearing places the receivers'll. 

inc 

volume until he can hear best. 


,, . . , tT£ - Designed especially for service at high 

against the temples, then increases the 1 - -—1 1 ■ , 

1 ^altitudes m Chile, a Diesel locomotive has 

been constructed in EnglamL Efficiency 

in ordinary steam engines arc 

ter when the atmosphere is rare, and 

disadvantages are expected to be 

u this special engine. 


CAUGHT BY CAMERA 4 V W 
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HcaHaet Tor the Deaf, Which I® Placed 
ihe Temple® Instead of over the Ears 


over the Ears 

l iqiri’V- WflL;' 


o detect motorists who break speed 
s when no officer is near, an English 
bister has invented an apparatus to 
fce the picture of the license plates of 
(Tenders. It consists of hydraulic cyl- 
ders sunk in the pavement and electri- 
fy connected to a clock and camera. 
■■ cylinders cause the camera to oper- 
when a car runs over them at exces- 
■ e speed. The same apparatus also can 
employed to (lash a light or sound a 
re n at an intersection when a car ap- 
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onveniences 


Combined Stoesl 
and Clothed 
Drier Saves 
Kitchen Spate 
and Time; the 
Reds Will Hold 

?d any Garments ; 
Below, the Stool 
in Use 


Basket with Special 
Mulders Help, a Keep 
Dishes from Br (faking 


Hosiery Protectors, 
Shown Above, Are 
EaaiSy Put On and 
Arc Putnish-cd In Dif- 
ferent Si^es ana Col- 
ors; They Add t.i Life 
of Hose and Can Be 
Carried In Handbag 


Iron Holder, at Left; Pre- 
vents Fires ^ttd SUd-es In 
FJush with Board When 
Mot' in' Use: at Kiftht. a 

It a idler for the Covers of 
Glass Dishes to Keep Them 
from Breaking 


no 




Y< 


our 


t 


or 


KniFe Holder Protects 
the Blades and House- 
wife's Hands- as Well 


Elect nc Sprayer, Op- 
era tod hy Val' u um 
Cleaner, Spreads Moth 
Proven uva Liquid Said 
to He Effective for Five 
Years Unless Articles 
Art D ry- Cleaned or 
Washed with StWip 
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Hero It * Wkkless Va- 
ror- B Hr ring O i! Si uve 
That Is Lighted Simply 
hy Turning an Electric 
Sw Etch; the V;tpor 

Burns like Gas 


This Costumer for Men Holds hunt, lie, Shoes 
and Shirt; It Occupies Little Space flnd h 
F';-i si ty M»>ved About for the CwnvenJfn.ce of 
the User 
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time ranging frpm seven months to a 
week short of a year. Variations in cost 
ami length of courses were attributed to 
additional training beyond minimum re- 
• S L3 i ' : merits given by some schools, and to 
weather conditions* None of Ills schools 
to furnish employ menyf for their 

graduates. f\ . ii 'T 
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OD-NATURED STINGLESS 
PRODUCE WHITE HONEY 

\g b V 

Caucasian bees* a silver-gray variety 
^JfHfroni Russia, that make an extremely 
white comb honey and seldom if ever 
sting, although they have stingers* have 
been raised with success at the New Jer- 
■ agricultural experiment stall tu n ' [hey 
S produce a>-mn'cli lioney as the usual 
<-,o Italian colonies, they swarm less fre- 
VIOLIN INSIDE WALKING STICK Q^utiently, and. during three years* expe- 
MAKES MUSICAL CANE ^ rience with them, the bee specialist at the 

W»l6i*W*ttck and violin arc combSne^station has never been stung. The gray 

color is due to a growth oi small hairs 




Walking Stick WhcmiL’ Different PaTTi COTrip' 
sical Instrument Resei'llJlinK 3 Violin 


in a cane owned by ^ Xllasgmv* Scotland, 
dealer, The handle is unscrewed to reveal 
tile hollow inside containing the how, and 
a portion of the side may be removed to 
bare the strings and bridge. 
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(light -in- 


N TO FLY IN EIGHT WEEKS 
AVERAGE TIME 

Learning to fly costs a private pilot an 
average oi $550 and eight and one-half 
weeks of hi* lime, a survey oi the depart- 
ment of co mmerce rev eals. Tuitions for 
private licenses m approved 
struct inn schools were 
found to range from $345 
to $650. exclusive of board 
and room, and courses 
ran from five anti two- 
thirds weeks to two and 
three-fifths mouths as 
average minimum and 
maximum. For a limited 
commercial course, the 
average cost was found 
to be $ 1 ,27 1 , the a ve rage 
minimum time being two 
ami four- fifths months, 
and the average maxi- 
mum four and t hree-fifths 
of a month. The average 
cost for the transport pi- 
lot was $4,255. the average 


that cover the bodies which are brown 
like those o£ other bees. . 
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AUTOS ARE TURNED IN STREET 
BY TURNTABLE 

Following the lead of Loudon, F ans, 
now is installing turntables in some of its 
narrow streets so automobiles can turn 
around. The car in a street too narrow 
to make a turn is driven onto the table 
and swung around much like a locomo- 
tive at a roundhouse* 


Auto Turn table Used in Narrow Faria Streets 
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WAX MODELS OF INSECTS AID IN 


ATURE STUDY 


Wax models of insects, 
enlarged fifteen diam- 
eters,. have been made for 
use as nature-study ex- 
hibits bv a X e\v Y ork 
univ ersity. Some of the 
models are of tree hop- 
pers, in appearance prob- 
ably the most fantastic 
of the insect world. They 
live by sucking the iuice 


SCREWS KEPT TIGHT IN WOOD 
BY THREADED HOLDER (q J 

Jn wood where ordinary screws and 
nails pull out, a threaded screw holder 
may he used to act as a nut for the screw, 

of brass with a 
its pointed end. 
Grooves along the 
plate allow pro- 
truding ends to be 
broken off when 
it has been driven 
into position at 
right angles to the 
direction in which 
the screw is to be 
inserted. It will 
hold in w ood 
joints and at cor- 
ner places rf for fastening hinges or strike 
plates. 1/ „ „ 'rfrh. ft 


threaded hole near 


READY-MADE LAWN IN ROLLS 

CA LAID LIKE A CARPER 

Grass turf for lawns nov^G^o^ainabl^''- 
ready-grown, being purchased in rolls an 
laid in the yard like a carpet by unrollin'.^ 
the various sections. The strips are com-O 
posed of creeping bent-grass turf grown'"* 
in nurseries. The sod is then taken up In 
sections and rolled like a rug. This method 
l>f obtaining a full-grown lawn overnight ^ 
has been used by golf clubs and landscape^ 
gardeners, but has not been available to 
the individual Home owner. The grass 
gpives^ heavy, solkL growth and makes a 
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COLD GAS PROMISES TO INCREASE POWEI? OF AUTO 


.MJlMtflC 


fUCL-*- 


Vi^ws of Installation 
and Parts of Cotd- 
Carfruratton System h 
and Drawing Show- 
ing How Liquid Purl 

Is Delivered to In- 
take Valve Ports 


r .'iL- 


A seven to thirteen-per-cent increase 
in power, easier starting' and quicker 
“warm-up” are the interesting features 
claimed for a new carbureting system de- 
veloped for General Motors* Whereas 
conventional carburetor and intake-man- 
ifold installations attempt to supply a 
mixture of (more or less) vaporized fuel 
and air, the “cokbearburation system ’ 
throws this principle overboard and de- 
livers fuel which is mostly liquid direct 
to the intake valve ports, where it is 
picked tip by pure air and carried into the 
cylinders. Looking at the diagram, it will 
be seen that the “outside'’ manifold carries 
pure air only, while the ‘■inside 11 mani- 
fold carries liquid fuel and sufficient 
air to sweep the liquid particles along. 
These two streams meet at the intake 
valve ports and mix on their way into the 
cylinders. Within the carburetor there 
are three jets, one for each of the three 
tubes which compose the inside manifold. 
There are four throttles, all hooked to- 
gether, and in addition there is a throttle 
controlling the air in the outside manifold. 
With present practice, the carburetor 


only partially vaporizes the fuel, most of 
at entering the manifold as fine particles 
of liquid, and the air has to whisk these 
particles along like rain in a gale of wind. 
The mixture speed through the manifold 
at full power is usually about two and a 
half miles per minute. Obviously the 
heavy particles are thrown out by cen- 
trifugal force whenever the mixture 
rounds a turn. Some of these particles 
also collect cm the walls of the manifold 
and flow into the cylinders in slugs. All 
of which means that the cylinders do not 
get exactly the same amount of fuel. In 
extreme eases, loss of power may result, 
but more usually the penalty is reduced 
fuel economy, since the carburetor must 
he adjusted to give an adequately rich 
mixture to the leanest cylinder, and thus 
the others receive too much fuel. A still 
more serious defect is the necessity for 
applying heat to the conventional mani- 
fold. Heat improves the distribution not 
only by vaporizing some additional liquid 
but also by breaking up the remaining 
liquid particles into smaller .sizes which 
are more readily carried along by the air 
stream. But heat is objectionable be- 
cause it reduces power, since the power 
which an engine develops depends on the 
weight of air drawn into the cylinders. 
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MAGIC TABLE LEGS 
ADJUST SELVES 
TO FLOOR 


%c t 


Self-adjusting table 
legs that automatically 
shrink or extend to cor- 
— rect any unevenness of 
jthc floor on which they 
®rest, are the product of 

English inventor. The kgs contain 
chambers of glycerine for their 
and this is the secret of the grow- 
tig or shrinking* If a leg is pulled oft" the 
it automatically lengthens itself to 
the floor. 




m 
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Huge Jaws of Prehistoric Shark. Reconstructed from Its Fossilised Teeth 
Which Furnished a Gauge Its Mammoth Proportion* 


SHARK’S JAWS RECONSTRUCTED 
FROM FOSSILIZED 


T . . , UL'CS^V. 

From its tossnizerl teeth ill wife, scien- 
tists of the Marine Museum in New York 
have rec<iiistnT Ue »!~Tti e ~ ni 1 .1i l i l j jan s o iw n 


Legs with Glycerine Chambers as Bearings AcU 


* p, jn»t Themael^a to Uneven Fl-oor^ me Dij 

n\Aj- (7A{VrU X hioMArt; 

? n 


mammoth prehistoric shark, probably the 
most formidable creature that ever 
roamed the ancient seas. I Tie battery of 
dagger! ike teeth, many over six inches 
long, were found in phosphate beds on 
the Atlantic shores of South Carolina, 
These furnished the scientists a gauge in 
determining the si ze of the jaws which 
gape open over seven feet and hold the 
standing figures of half a dozen men. It h 
estimated the shark which owned the 
teeth was more than eighty feet long and 
weighed over fifty tons. The whale shark 
of today seldom measures more than forty 
feet. A ton of large and small marine 
creature* probably provided one meal for 
the big shark. 


and the lower the tem- 
perature of the air the 
less it is expanded and 
therefore the more it 
w e i g h s* Th e greater 
power claimed for the 
cold-carbu rati on system 
is flue mainly to the elim- 
ination of heat on the 
manifold, although the 
ability to use a larger 
manifold and a some- 
what higher compression 
also assist the power. 
Finally* almost as soon 
as the engine is started, 
the choke may be re- 
leased. and yet the engine 
has the feel of a warm 
engine — the usual period 
of sputtering and loss of 
power is eliminated. 


1 
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Artiefg; Drawing of the Shedd Aquarkim and the Special Pullman Car Built to Transport Fish; It Is an Aquarium on Wheels; the Large Sketch Show? How Bom Are 
Unloaded from th# Motor Trucks an Electric Hoist and Placed Directly in Tanks; General Plan pf Water Circulation la Also Illustrated, 
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ery\ hospital tor taking cart; ot sick hsh, 
“violet ray” glass, natural salt water 
hauled front the Gulf of Mexico in tank 
cars, and many other interesting and un- 
usual features, is considered a triumph 
in scientific construction, beauty and ef- 
ficiency, To facilitate the collection of 
specimens, a special railroad car was con- 
structed and fitted up as a complete aqua- 
rium on wheels. Behind the scenes in the 
aquarium is a huge refrigerating plant 
which can freeze 450 ton* of ice every 
twenty-four hours. It provides cold water 
for the fish that need it* In most aqua- 
riums, a trickle of bubbles is seen arising 
from a compressed-air inlet to supply the 
water with oxygen. This method of aerat- 
ing the water is not necessary in the 
Shedd aquarium, the water being aerated 
as it Hows into the tanks by means of a 
special nozzle, *o constructed that air is 
drawn into the stream as it passes out of 
the pipes. Tanks supplying warm water 
are fitted with heating coils and a floating 
thermostat control so that the temperature 
automatically is kept at the right point* 
Expeditions are planned to secure speci- 
mens hitherto unknown to public aqua- 
riums and fishes that cannot be displayed 
alive will be exhibited in a preserved > tale. 

7 > 3 

PAD FOR FOOD GRINDER SAVES 
TABLE FROM DAMAGE / 

For 


Extension Luggage Currier with Ttle»coping Ends 
Which Haub Almost as Much as a Smatl Tniclt 


EXTENSION LUGGAGE CARRIER 
HAS LARGE CAPACITY 


With a capacity limited only by the 
weight the springs of the auto can bear, 
an extension luggage carrier with tele- 
scoping ends has been placed on the mar-( 
ket. Normally it is a neat-looking trunk 
that is opened by swinging the two end 
sections outward. When the ends are 
locked in open position, however, it has 
a carrying space of fifteen by seventeen bv 
seventy inches, which makes it suitable for 
the camping trip or any other occasion 
when bulky luggage Is to be carried. It 
is all-metal with black lacquer finish but 
can be furnished also in other colors. 


use vv 1 1 ii 
the food grinder, 
r i ce r. > la re d dcr, 
friiit-f nice rxtrac- 
t o r or o t h e r 
kitchen utensil 
with metal damps* J ( 

a pad now is avail- \ 

able which pro- 
tects the table 

from scratches 

and scars made bv the clamp-,, 
also prevents slipping and slidii 
device when damped to the tab 


C[The Popular Mechanics’ Bureau of In- 
formation offers its free service to all 
readers of our magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished 
upon application to the bureau. 
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DE LUXE BAGGAGE CAR' CARRIES 
AUTOS, HORSES OR SCENERY 


block floors to protect horses' feet are 
other features. Each car is over seventy 
feet long inside and approximately eight 
and one-half feet wide. 


o.v 


Interior Views isf th^ Combination Car; Upper Shows 
the Slal] Partitions 1 Lower, Car Open for Autos 


Five special baggage cars, built to nc- 
commodate race horses, automobiles or 
scenery, have been placed in service on 
the Chica . * i ml Northwestern railroad. 
Lights are recessed in the walls, wind mu - 
slide up and down instead of swinging in 
and out. and the entire plan permits a 
quick change of the interior to suit the 
shipment. Special attention was paid to 
the matter of comfort when horses are 
carried. The interior is smooth, eliminat- 
ing hazardous obstructions, twenty-eight 
windows, four feet from the floor of the 
car, are intended to prevent the horses 
from getting rheumatism, atul there are 
forty-four ventilators. The entire end of 
the car swings open to facilitate loading 
am! unloading. There are provisions for 
twenty-four or eighteen stalls, and when 
the car is used for shipments other than 
animals, the partitions are stored in one 
end. Electric lights, steam heat and wood- 


TOAD VENOM MAY YIELD DRUGS 
TO FIGHT HEART DISEASE 

ebom of toads, for centuries used in 
Europe as a source of poison, and in 
Chink as a medicine, has been found to 
contain potent elements resembling drugs 
in therapeutic use today and may pro- 
vide new weapons against heart disease, 
Doctors of Johns Hopkins University 
TiltTc isolated four kinds of chemical sub- 
stances in crystalline form from the venom 
of a toad found in the river ant] lake re- 
gions of China. This toad secretes a 
poisonous substance in glands behind the 
eyes and the Chinese have long employed 
the dried venom in treating sores, sinus 
trouble, inflammation, toothache and 
bleeding gums. The venom is effective 
in stopping bleeding and promoting sinus 
drainage and some elements in it were 
found to have a pharmacological action 
.« quite similar to digitalis. * * 

j£\ tM/vM d i.£k*<x 4je»» 

“PAINT DONKEY” SAVE& MONEY 
-Wj y ~ ON TRAFFIC STRIPES 

Painting the white stripes in the street 
which direct auto and pedestrian traffic 

in proper lanes and at 




intersections as accom- 
plished h\ San Fran- 

cisco by a machine 
called a ''paint don- 
key." Hand-pit in ted 
lines lor traffic 
cost seven cents 
a foot, but the 
machine does 
t lie job for 
less Ilian two 
cents a foot. 


e£< U/ o-ULtfsC 

Paint Donkey'’ That Marks White Lines Gn Streets 
lor Pedestrians and A tit 03 to F cl Cow 
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BOATS RACE IN SWIMMING POOL WITHOU 


DUX MOVING 
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Here Is a Motorboat Race tn a Swimming Foot? the Boats Were Attached by Cables tD Apparatus; Which 
Recorded Pulling Power, and the Boat with the Most Power Won the Contest 


Racing; tests of the fastest speedboats 
on the Pacific coast were held recently in 
a small swimming pooh the motorboats 
straining bow and bow with motors wide 
ope el although in reality they were stand- 
ing still. The boats were attached by 
cables to an apparatus which recorded 
their pulling power, and the winner was 
the craft that exhibited the strongest pull. 



NATURAL GAS YIELDS DYES, 
PERFUMES AND RUBBER j 

By decomposing natural gas at high 
emperatures and recombining its con- 
stituents* products ranging from artificial 
ubber, anaesthetics and motor fuels to 
dyes, explosives and perfumes are being 
obtained, the department of commerce 
reports. The gas - ii~Tieated — to 'T .SHiT to 
2.200 degrees Fahrenheit to cause it to 
■'crack" or break up into various sub- 


ditions, besides the materials already men- 
tioned, carbon black is obtained. This is 
widelv used in several industries. 


COMBINATION LOCK FOR SPARE 
WHEEL 15 THEFT-PROOF £g/ 

Operated like a knob lock on a safe, a 
combination Rick for the spare wheel of 



an automobile is 
being used in Eng- 
land, The lock is 
fitted to the bolt 
that secures the 
wheel and locked 
position b y 


i n 


twirling the knob 
that can only be 
removed by set- 
ting at a code 
number known to 
w It i c h , ca it n o t h e d i s c o v - 


stances which reunite as the gas cools to 
fprm new products. Under certain con- 

<2 jyixsvu^ 

. 6- .C .. }. h. _ . 5.7 /. 


tlnj owner, and 
ered by touch. The external parts revolve 
freetv, affording no* grip ftjrr |a wrench, 

/ . H *1 ' fr fj. 






two dry cells, a small C -battery 
and two 45-volt B-batteries of 
the variety used in portable re- 
ceivers. 

Originally designed for a 
writer who was becoming so deaf that 
he could scarcely hear a lecturer even 
when seated in the front row, this am- 
plifier enabled him to sit in the rear of an 
auditorium without missing a word. This 
is a rather strong statement, but tests 
carried out with a member of the stuff 
ami -everal other persons clearly demon- 
strated that the claim was nut unduly ex- 
aggerated. Anyone can build this device 
m the manner described and illustrated, 
and it is possible to make it even more 
compact by the use of type- 199 tubes and 
smaller batteries. With a 4.5-volt C- 
battery for the filament supply, it could 
be easily contained in a vanity or camera 
case. 

The original case, shown in the photo 
on this page, Is 6 in, high, in. wide and 
11^4 in, long, over-all dimensions, and 
is made from ^tock. The hinged 


rpHERE is no reason now for any deaf 
*- person missing his favorite opera or 
being unable to enjoy radio programs, 
lectures or other forms of entertainment. 
Perhaps one of the simplest and most 
powerful audio devices yet designed to 
aid the deaf is this compact amplifier re- 
cently tested in Popular Mechanics lab- 
oratory, The instrument employs two 
of the CX-12 tubes and is operated with 
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Instrument Layout and Sim^lLliod 
Wiring Diagram 






cover is exactly 1 iti* 

(I cep. The case is di- 
vided into three compart in tins by 
means of four Vtr, by 14-m. brass 
strips. These strips are 9l< in. long 
and are bent over 1J4 hi. a* each end. 

Two holes are drilled in the ends for 
wood screws, and the strips are mounted 
so as to hold the batteries firmly, as 
shown in the photo on this page. 

The simplified wiring diagram shows all 
parts in their relative positions; in the 
ph oto above the diagram, note the po- 
tentiometer knob lor controlling volume 
and the cord-tip jacks for the headphone 
and microphone. These units are mounted 
on the cover near the hinge; the volume 
control used is a combination switch and 


potentiometer, the knob of the latter 

operating the switch. If the builder tie- and are specified in detail in the material 

sires, he may just as well use a separate list which is available to all who are inter- 


switch. 

The few inexpensive pans that go to 
make up the amplifier are mounted on a 
wooden board, % by 4)4 bv Gj4 in., to be 
screwed to the bottom of the case. The 

tube sockets are the spring- suspended 

type, ami arc mounted with 

their terminals in the posi- 

tion shown, for short and di- 
rect leads. The audio trans- 
former is a new type with a 
ratio of 3*4 to 1, and the 
microphone transformer is a 
small inexpensive type de- 
signed for use with any 
single-button microphone. 

The 10-ohm strip resistor is 
mounted directly on one of 
the input terminals. All other 
instruments are as shown. 


ested in the device. 

Use well-insulated flexible hookup wire 
for the circuit; cable tbe leads from tile 
dry cells to the microphone tip jacks and 
the filament supply leads to the sockets. 
The leads from the microphone trans- 
former to the potentiometer 
and those to the switch as 
well as the E-battery leads 
are separately cabled by lac- 
ing with string or heavy 
thread* 

When the wiring is com- 
pleted, insert the tubes in 
the sockets and plug in the 
microphone and headphone. 
With the latter in position, 
turn on the switch and ad- 
vance the knob of the poten- 
tiometer until a swishing 
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side of the line is gron tided. If you take 
a condenser of any capacity from *010 to 
2 mftli and connect one 
side to the ground of the 
receiver and the other 
side to the ungrounded 
side of the line, a con- 
siderable amount of in- 
terference will be elimi- 
nated. The strength of 
the signal will decrease 
slightly however. In lo- 
cations where neither 
side of the power line is 
grounded, better results 
f . will be obtained if two 
condensers are employed, 
one connected to each 
si fie of the line, while 
the other terminals arc 
connected t o ground. 
Tubes are often blamed for noise when, 
as a matter of fact, the trouble is due to 
outside interference* — -Walter R, Jones, 
Emporium. Pa. 


noise is heard. Sounds will now he 
picked u p by the microphone and great- 
ly amplified, The efficiency of the device 
will depend upon the sensitivity of the 
single headphone, which is a common 
radio type, and especially upon the mi- 
crophone. Microphones range in price 
from about $8 to $50, For the tests, 
an inexpensive type was used and worked 
so well that most excellent results should 
be obtain ed with a costlier one. 


Power- Line Antenna Effects 


Walt Log for DX-Fans 

A handy radio log for quick reference 
may be made as shown in the illustra- 
tion, Made from black cardboard or 
bristol board, it is arranged in fan shape, 
to represent a dial. Each of the radiating 
lines drawn with white ink corresponds 
to the dial divisions on the set. When a 
station is tuned in. the call letters are 
written on a small piece of gummed pa- 
per and pasted on the correct line. The 
card may he of any size that will pro- 
vide the necessary room for the station 
stickers and, when neatly made, it does 


Interference from outside sources is, 
of course, best eliminated at the source. 
But this is difficult and often impossible, 
The next best thing is to prevent as much 
as possible from getting in the receiver. 
Most of the interference is due to electri- 
cal disturbances on the power line, caused 
by motors and similar devices, and it Is 
a well-known fact that a, c + sets arc more 
susceptible to this form of interference 
than battery-operated receivers. This 
happens because the power line acts as 
an antenna in some receivers regardless 
of whether a regular antenna is used or 
not. In most power-supply systems, one 



Cardboard DM-Lve. Arranged like a Dial, Shows 
Tuning Points for SUUunS At a Giant* 


not make a had appearance on the wall 
near the set. — B, L, Kobel. Frankfort, hid. 
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Broadcasting Heartbeats 


A recently developed instrument iT: 
the physician is an electric stethoscope 
that picks up and amplifies the .-ound of a 
heartbeat so that it can be heard by a 
large audience. You can do the same 
thing on your radio receiver, if you can 
obtain the use of a loud-speaker unit. 
The unit acts as a mi- 
crophone that picks up 
the sound vibrations and 
feeds them into the a, f* 
amplifier of your set. If 
your receiver is equipped 
with phonograph pick- 
up jacks, the task of con- 
necting the unit to the 
set is simple. Otherwise, 
you will have to connect 
one wire of the unit cord 
to the grid of the first a. f. tube or ihe 
detector tube, and the other to one oi ihe 
filament wires. When the unit is thus 
connected, and the amplifier turned on, 
you will be able to broadcast almost any 
sound through your loud speaker. This 
suggests a way of mystifying your friends 
at a party by doing your own announcing 
from a concealed point. To amplify 
heartbeats, place a short section of lead 
pencil or other rigid object so that one 
end rests against the diaphragm of the 
unit and the oilier is touching the chest 
over the heart. The heartbeats are 
conducted to the diaphragm through the 
stick With the average receiver and 
a good speaker unit, the beats can be 
heard all over a good-steed room. Usu- 
ally, the balanced-armature type of loud 
speaker makes the best microphone. It 
works as a generator of tiny currents, 
because the armature mores in the field 
of the permanent magnet, the generated 
current being picked up by the speaker 
coils and carried into the amplifier of 
the set. In addition to heartbeats, you 
ought to be able to hear your muscles 
move, rhe jaw muscles are particularly 
noisy, Rest the end of the stick on the 
diaphragm as before, and place the other 
end against the jaw, near the ear. Slowly 
tense the jaw muscles; and then relax 
them. If your set-up is sensitive, you 
will hear a low. rumbling sound like dis- 
tant thunder. It will not be as loud as 


Instct Shows Short Stick Cemented to Dlftnhfagm ■ 
Right, Station JAW Broadcasting 


the heartbeats, of course* This is an 
interesting experiment to try oh your 
friends.— Walter E. Burton, Akron. Ohio. 

Blending the Tone of Loud Speakers r 

Those possessing a modern cone speak 
cr and an old-style high-pitched horn may 
easily adopt the mixing-panel idea em- 
ployed by broadcasters. The general 
purpose of a mixing panel for the home 
receiver is to obtain mellowness and 
depth with just the desired degree of 
sharpness for voice and distant reception. 
To do this, both speakers are connected in 

series across 
the output of 


RECEIVER 
OUTPUT 
I 


the radio re- 
ceiver, and 
each is shunt- 
e tl w 1 1 h a 
variable re- 
sistance. Both 
resistances should have a range of from 
0 lo 300,000 ohms for efficient control. 
Separate resistors may he used, or dual 
resistors mounted m a single unit. 


(TEor further information on any radio 
construction article write to the radio de- 
partment; this service is free. 



THIS ENO 
BENT OVER TO 

com pen & ate. 


■SURPLUS 
Cut off 
H tRL 


TWO POTENTIOMETERS 
MOUNTED BACK TO BACK 


I ne* pensive Halanc- 
Capacity Made from 
a Few Inches of No, 18 
Insulated Bell Wire, Sol- 
O-UTPUT deretl Circuit Connections 

J Arc Shown at Top And 
Bottom 


Two 000 -Ohm Potentiom- 
eters on One Shaft Used with 
Q-to-tOO Scale for Comparing 
Set Outputs 

Connecting 45- Volt B -Battery in Series with a 90-Volt B- 
LLminator to Obtain 135-Vott Output; Right T Copper Screen 
on Rear of Console Solves Antenna Problem in Apartment 
Buildings; Antenna Lead Is Soldered to Screen; It Provides 
Ventilation and Does Not Interfere with Speaker Operation 


ANT INNA 
CONNECTION 


COPPER 

SCREEN 

wire: — 


CARDBOARD DISK 
PIl.ACLO under dial 


wood SCREWS 
AND WASHERS 


GROUND 


HO V, 

SUPRUT LINE 




Left, Above, an Easy Method of Logging Any Set Equipped 
With Ordinary Flat -Type Dials; the Cardboard Disk Is Pasted 
on the Panel and Pointers Are Painted on the Dial to Provide 
Additional Logging Space on Lower Portion; Below, Adding 
Speakers to Sets Equipped with Built-In Dynamic Speaker; 
the Two Condensers ar.d Connecting WlrCi Enable the Use of 
Pour Extra Speakers on Sets Employing a 250 Power Tube 


POWER 

TUBE 


OUTPUT TRANSFORMER 
£~ 


J MFD. 


AtSDSTipNOL 

LQVD SPEAKER 


Right. Breaks in Insulated Con- 
ductors May Be Located by 
Means of Suitable Voltmeter and 
Sharpened Test Points to Pierce 
(he Insulation; When Break Is 
Bridged, Meter Shows Deflection 
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Above, Binding Lampeord 
to Prevent Covering from 
Unraveling; Right. High-Rc- 
ai stance Voltmeter in SetLes 
with Phones or Loud Speaker 
Connected across Newly Re- 
paired B- Eliminator for Hum 
Test without Hooking Up a 
Receiver 


B- ELIMINATOR 


,0<?G OHMS PER VOLT 


Left, a Clever Coil Mounting Devised by a. New Zealand Experi- 
menter; Two Pieces of Wood. In. Wide and 1 % In. Thick, Are 
Required; a Groove Is Cut jn Ihq Lower Strip to Clear the Winding; 
(he Upper Piece Is Also Grooved to Hold the Coil Form Firmly, and 
the Complete Assembly Is Screwed to the Subpanel: Below. Modern 
Ganged Condenser with Trimmer Condensers Nos. l. 2 and 3 Con- 
nected across Each Tuning Unit for Balancing Purposes; the Heavy 
Line at Top Represents the Rotor of Each Condenser Which Has a 
Common Gtound on the Condenser Frame 


GROUND^ 






ROTORS — 


Right, Homemade Heavy-Duty Variable Resist on 
Made from Common Types of Electric- Heater Ele- 
ments, Which Have a Resistance of About 20 Ohms 
Around 590 Watts and May Be Used irt the Pri- 
mary of Power Transformers to Reduce Output 
Voltage or Similar Purposes Where Heavy Cur- 
rents Will Be Encounter ud 


T 


WIRE 


10 RECTI FtER 


ATTACH 
FLEXIBLE 
LEAD WITH 
CLIP 


IBB 


Lett, Tone- Control Unit En- 
ables Operator to Change the 
Quality at Will; Fixed Con- 
densers,. from ,00005 to .001 
Mfd., Are Mounted on Eakelite 
P a nel with a Foil r-F o i n t 
Switch, One side of the Con- 
densers Being Connected 
Common Lead; the j w ■ 
Connects One at a Time across 
the Secondary of the Audio 
Transformer 
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A FEW momlis ago the 171 -tube in the 
last audio stage rated as the ultimate 
in radio; today, it is in almost the same 
class as the variometer iti broadcast re- 
covers* With the coming; of the 245, 
which is even more efficient than the 
earlier 210, and at considerably lower 
plate voltages, the whole business of 
power amplification has reached a new 
stage of development. 

Now, then, the problem is to take the 
old set with its 112 or 171 and give it a 
245 voice, and the purpose of this article 
is to descrilne a self-contained adapter 
that can he plugged into the last audio 
socket without making a single altera- 
tion in the wiring of the set. This unit 
can he used for either one or two tubes. 


although, for most purposes and for mo.-vt 
built-in power packs or B -eliminators, a 
single tube will he quite sufficient. 

'Idie 245-tul>e cannot he operated from 
the ordinary filament lighting trans- 
former without serious overloading, su a 
special filament transformer is required. 

The laminations, or core material, con- 
stitute the knottiest problem, but since 
they can be bought ready -stamped, it is 
hardly worth the time and trouble to cut 
them out with tin snips and hacksaw. 
Possibly it may be found that certain 
types of old transformer cores will answer 
the purpose, and a slight variation in 
dimensions of the core is permissible. 

Having the core material, about 55 
pieces each of the and “T" lamina- 
tions being sufficient for a £4 -in. core, a 
tube or core is required on which the 
secondary and primary are to he wound. 
This coil tube is easily made, as shown 
in drawing on this page, by wrapping a 
layer of fiber around the center 

member of the stack of laminations, and 
somewhat longer. When the strip has 
been properly fitted, it Is removed and a 
line is scored at each corner. The core 
is then bent into shape so that the corners 
will be square, replaced on I he stack ot 
laminations, glued and allowed to dry be- 
fore the next step. When the core has 
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Pitcet of Balt diet Inserted in the Can to. Wedge the 
Transformer iti Position 






The completed coil- is wound with tape, 
ami then the core is built up by inserting, 
from alternate sides, the “E" and “I* 
lamina! it i ns. When as many laminations 
as can be packed inside the core have 
been inserted, the whole is either bolted 
nr clamped together. The finished trans- 
former, which delivers around 4 amp* at 
2.5 volts, is “canned," The can is made 
from either tin. brass or other sheet metal, 
about 3 4a in. thick, and cut according to 
the pattern given in the illustration on 
page 126. Two pieces of scrap bah elite 
were used inside the can at bottom and 
front for wedging the transformer tightly 
in the container. It will he observed that 
three sides of this container are longer 
than the other. In the model illustrated, 
the whole outfit was mounted on a piece 


dried', two square flanges are made to 
slip over the ends of the core. 1 he cor- 
ners of the core are cut open, and the 
free ends turned up and glued to the 
flanges. When the glue has dried, the 
next thing is to wind on the primary, 
which consists of 880 turns of No. 29 
d. s. c. wire, 1 f No. 29 wire is not available, 
No, 28. which is slightly larger, may be 
used. 

There are various ways of winding 
coils, but since accuracy is highly desir- 
able. a coil winder equipped with some 
Form of counter is recommended. How- 
ever, the use of a hand drill in combina- 
tion with a revolution counter offers a 
very fair substitute. 

When the primary has been wound on 
as uniformly as possible, wrap on a layer 
or so of tape and proceed with the second- 
ary, Owing to the low voltage and high 
current drain, this winding requires heavy 
wire* and since this is sometimes difficult 
to obtain and always hard to wind, a 
substitute is offered. Take two pieces of 
No, 16 d, c, c, wire, about 15 ft, long, and 
solder them together at one end. Then 
wind on 20 turns of this tandem winding, 
and. when finished, cut off the surplus wire 
and solder the remaining ends together. 
Thi > arrangement finis the same effect as 
a single winding of heavier wire. 


Leads Soldered to Wire Terminals; These Taped Con- 
nections Retrain Inside the Can When Assembled 
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of board, $4 in. thick, 2}/ £ in. wide and 
6 in* long, which makes it possible to m- 


Ins^rt Photo. Wrap- 
ping Completed 
Transformer with 
Friction Tape; iSe- 
low. Schematic Dia« 
gram of Connections 
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sert the complete adapter unit into some 
corner of the set. 

The wiring' for the circuit is illustrated 
in the drawing on page 127, and that’s 
about all there is to it. The last tube in 
the set is removed and the adapter is 
plugged in its place. In the case of sets in 
which there is a push-pull audio end, 
two tubes will be required, with separate 
plugs for each tube in the amplifier unit. 


Marking Location of Tubes in Set 

In modern receiving sets with several 
types of tubes with filament voltages 
varying from 1.5 to 5 volts, k is quite 
important that Hie tubes are placed in 
their proper sockets. Many manufac- 
tured sets have the sockets clearly marked, 
while others depend on a chart which is 
easily lost. For instance, if one makes 
the mistake of inserting a UX-226 tube, 
requiring but 1,5 rolls on the fi lament, in 
the socket intended 
for a UX-171 p 5- 
volt tube, the re- 
sult will quite like- 
ly be a burned -out 
tube. It is a sim- 
ple matter to mark 
the tube socket or 
the chassis adja- 
cent to the socket 
for the type of tube 
with a small brush dipped in some quick - 
d rying lacquer. 



Improving Selectivity of All-Wave Sets 

The writer recently constructed a short- 
wave receiver and added plug-in coils to 
extend the wavelength range up to 600 
meters. An untuned screen-grid. r.f. stage 
was employed ahead of the regenerative 
detector as is common practice. At first, 
a 10,000-ohm fixed resistor was used to 
couple the antenna to the grid circuit of 
the screen-grid tube. The selectivity was 
good on the distant short-wave signals, 
but separation of stations in the regular 
broadcast band with the larger coils was 
almost out of the question. This was 
remedied in a simple manner which, [ 
believe, will he of interest to many others 
having the same difficulty. The idea is 
an arrangement whereby the grid cir- 
cuit remains untuned but is inductively 
coupled to the antenna, File wind- 
ing form was a piece of hardwood, 2 in. 
long by in. in diameter. Fourteen 
grooves, Vm in. deep, were cut in the 
form, spaced equally over its entire length. 
Hie job may be done on a lathe, or if 
K-in. dowel stock is available, the slots 
may be cut with a hacksaw. The second- 
ary winding consists of 600 turns of No. 
36 enameled wire and is wound as fol- 
lows: 50 turns each in the first, third, 
fifth, sixth, seventh, eighth, ninth, 
tenth, eleventh, twelfth, thirteenth and 
fourteenth grooves, The primary, or 
antenna coil, has 100 turns of the same- 
size wire wound in the second and fourth 
grooves. 50 turns In each. The first 
section of the secondary is wound first, 
then the first section of the primary, then 
the second section of the secondary, and 
so on until the form is completed. Be- 
ginning with the fifth secondary section, 
the wire need not he cut after a groove 

is finished but the 
w i n ding is con- 
tinued to the end. 
The diagram shows 
tile position of the 
primary w i n d i n g 
near the filament 
end of the second- 
ary, Alternating 
the primary and 

secondary in this 

manner results in better coupling— R, 
Win. Tanner, Charlotte. Mich. 
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An Outboard “Leaping Lena” 

By DICK COLE 


'THE OUTBOARD motor is forever 
A performing new stunts* The illustra- 
tions depict its latest— driving a real 
“Leaping Lena 41 — a sport that is guaran- 
teed to give a tingling thrill to the most 
bored of outboard racers. 

“Pegasus,” the craft shown, consists of a 


light racing boat fitted with airplane wings 
and powered with a sturdy outboard mo- 
tor. This contraption actually flies for 
short distances, sometimes after the style 
of a mammoth flying fish. When driven 
into a fairly fresh breeze, it plays hop, 
skip and jump over the waves, the pilot 
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experiencing a series of sensations that 
cannot he duplicated by any amusement- 
park thriller. Playing jockey to a Hying 
seahorse is a sport unto itself. 

No doubt many outboard fans will wish 
to duplicate the performance of "Pegasus/’ 
Few, however, will desire to convert their 
one boat permanently into a mechanical 
(lying fish, for, while this craft is decidedly 
novel, it lias its disadvantages as a perma- 
nent design, It is a menace to other 
crafts on narrow waterways, It is clumsy 
to dock, A stiff cross wind perils the craft 
and the pilot. On a long cruise, the 
''drag' 1 of the airplane wing retards the 
maximum speed of which the unadorned 
boat is capable. The winged boat is sim- 
ply a novelty for sport and amusement, on 
waters where it can safely he used. Boats 
are so variable in design and in perform- 
ance. that si is impossible to outline any 
fixed method of construction applicable 
to all models. To make a perfect ‘‘me- 
chanical Hying fish,” one would have to 
make a special hull and delve deeply into 
the laws of aerostatics, and this, of course, 
is beyond the scope of the amateur out- 
board fan. However, a little timely ad- 
vice will aid the ambitious outboarder to 


weight of the boat with the motor at- 
tached, A simple way is to balance the 
boat on the edge of a wide plank. Fig. 1* 
After the point has been found, it should 
be distinctly marked with chalk or paint. 

The next thing 5s to procure an airplane 
wing. Very few would care to build a 
wing, but a suitable one can often be had 
from another source. Back of the han- 
gars on the local aviation field are usu- 
ally some junked fuselages and wings, 
and a 12 or IS-ft, section of an old wing 
can often be had for the carting away. In 
any event, it can be bought for a couple 
of dollars. The section must have the 
same curvature throughout its length, 
otherwise two shorter, symmetrical sec- 
tions must be had. 

The wing is mounted about 4 ft, above 
the gunwales of the boat, and the center 
lift of the wing must be slightly forward 
of the center of weight of the boat. One 
can estimate closely the center of lift by 
visualizing the cross-section of the wing, 
and by referring to Fig. 2. Non -techni- 
cally speaking, the center of lift is about 
6 in. back of the thickest part of the wing. 

On a boat of the sea-sled type, the wing 
is located farther back than in the case 
of a pointed-bow boat, since the inverted 
bottom of a sea-sled affords a few addi- 
tional pounds* lift forward. 

The exact method of attaching the wing 
to the boat must be left to the builder's 
ingenuity. The design of wings and of 
boats is too diversified to lav down anv 
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ape the fish that play ”on 
the road to Mandalay/' 
The first requisite is a 
boat less than J 00 lb. in 
weight and capable of a 
speed of at least 30 miles 
per hour. The next thing 
is to find the center of 
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'"Pegasus” in Flight; This Photo Gives a -Good Idea oF the Heights Kq Which the Ambitious and Skillfd 
Rider ot the Flying Seahorse Cam Eise^after His First Course of Spills 


fixed rules. The wing must not be at- 
tached so as to lift directly on the gun- 
wales on]}'. The resultant strain oi a 
sudden gust of wind might rip off the gun- 
wales or open seams in the planking, To 
safeguard against this, it is well to put two 
3-iu. bands of fairly heavy sheet metal 
completely around the bottom of the boat, 
as in Fig. 3. Monel metal is especially 
recommend ed. 

Spruce! streamlined, is recommended for 
the supports. The tailpiece, possibly with 
the horizontal rudder already attached, 
comes from the same source as the wing. 
The photographs illustrate very clearly 
the approximate position and the con- 
struction of the tail assembly, but the ex- 
act angle of the tail can best be deter- 
mined by experiment. The lower pieces 
of the tail-support frame are screwed se- 
curely to the gunwales or to the transom. 
These pieces must he cocked upward suffi- 
ciently to prevent the tail from dragging 
in the water when the bow lifts. The 
framework of the tail should he made of 
clear spruce or of Calcutta bamboo. 

The photographs show no ailerons at- 
tached to the wings, but later experiments 
with ‘‘Pegasus** proved that ailerons were 
desirable to maintain lateral balance. 
Without them an occasional sideslip is 


inevitable, with possible damage to the 
wing and danger to the pilot. The main 
wing should be mounted £o it can be tried 
at various angles. 

The pilot should proceed cautiously 
when first trying out his winged craft, and 
the first tests should lie made on smooth 
water. The pilot should have his own 
weight well ahead of the center of weight. 
After the boat has gained its maximum 
speed* the pilot slowly moves his wet gin 
back. The bow rises, and the on rushing 
air hits the wing surface at a more effec- 
tive angle, lifting the craft clear of the 
water, dive moment the propeller is in 
the air the motor races, so provision must 
be made to throttle down the motor in- 
stantly to prevent damage. As soon as 
the propeller is out of the water, the for- 
ward thrust ceases, the drag of the wing 
checks the momentum of the craft and it 
glides down to the surface of the water, 

The method of operating the control 
cables must he left to the option of the 
pilot. They cait he attached to a "stick” 
as on an aeroplane. The horizontal tail 
rudder will come in for very little use, as 
the pilot soon learns to shift his weight 
involuntarily to maintain longitudinal bal- 
ance, Skillful operation of the ailerons 
will be acquired from practice. 




T \ /'ll FIN this air plane -mo del kite was 
* * having Us first try-out, a near-sighted 
old lady rushed excitedly into our corner 
drug store and cried: ‘'Lookout every- 
body! A big airship's going to 
crash right down on us." 

And in fact the kite, zooming 
around in spirals against an over- 
cast sky, did look for all the world 
like a plane in trouble. The 
strange maneuvers were caused 
by manipulation of the string: 
in a few minutes it pulled out of 
its spin and soared gracefully, 
with a dtp now and then at the 
will of the operator. 

Making this kite is far simpler 
than building a model airplane, 
and when it is completed, you 
have an infinitely stronger job 
than any of the rubber- motored 
models. It is not necessary to 
build for lightness, and although 
the original of the model weighs 
less than 5 uz r , it is surprising 
what a load a brisk breeze will 
lift even with the limited wing 
surface of the kite. 

Spruce is used throughout, with 


the exception of a balsa nose and tail- 
piece. and propeller, and even these can 
be of white pine. Begin with the V- 
s h aped fuselage* assembling the two top 
longerons with i lie $4-in* balsa nose and 
tail blocks shown in Pigs, 2 and 3. and 
the intermediate crosspieces. Use % by 
J4~ in. spruce longerons at the top comers 
of the fuselage; set in the central cross- 
pieces across the two and ambroid them 
in place. Next draw the ends of the 
longerons together and secure them to the 
balsa nose and tail blocks, notching them 
in place here as shown in the drawings. 
Il is important that the top side of the 
fuselage remain flat, as shown in the side 
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elevation, Fig* 4, In order that it may 
not he bent to a curve by the bottom 
longeron, the latter is only Yu; in. 
thick so that it will bend readily 
without imposing any strain on 
the rest of the fuselage. 

Secure the bottom longeron to 
the tail block with ambroid ami 
Lund with tough thread, then 
build the V-shaped bulkhead 
frame as you work toward the 
nose. The bulkhead frame mem- 
bers are notched at the top to set 
against the longerons and am- 
broid ed in place. The other ends, 
at the bottom of the “V," are also 
atnhroided and bound together and to 
the longerons with thread* The bulk- 
heads are spaced longitudinally as shown 
in Fig, 4. 

Xote that the wing has a pronounced 
dihedral angle, and the frame is made in 
two halves, joined at the center line as in 
Fig, 7 t To insure strength and protection 

against crashes when launching, the cor- 


ners of the wing am! stabiliser frames 
are lapjointed, and firmly secured with 
ambroid and thread binding. Half 
of the lap is cut in each piece, so 
as to leave the joint the same 
thickness as the spars. The two 
ribs midway In each half of the 
wing are half-lapped ; that is, the 
ends of the ribs are cut down but 
not the spar, which would be 
weakened by the process. 

Join the two halves with a 4-in. 
section of heavy, stiff wire, bent 
to the required angle and secured 
with ambroid and thread. This 
wire is used on both leading and 
trailing spars. In order that the wing 
may sit level on t he top of the fuselage, 
the underside of the spars arc built up 
with balsa blocks where they join. 

The stabilizer (Fig. 1 i is very simply 
made, using the same-size material as the 
wing and only one rib in the center. For 
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the tin, the writer 
used lighter 
pieces, l /& by ’ in- 
tn. spruce. with 
a diagonal brace. 
None of the fin 
joints need be 
lapped. 

You need not 
follow model- 
airplane practice 
in making the 
propeller. On the 
contrary, the 
prop should he 
made large and 
conspicuous, 
with wide blades 
and moderate 
pitch so that it 
will not turn too 
fast to be seen. 
Balsa is good 
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material, but white pine will also be satis- 
factory. When completed, sandpaper it 
well, give it a coat of dark stain and cover 
about half of the blades with tinfoil, or 
better, if you happen to be on good terms 
with a sign painter, gold leak The latter 
is very hard to apply well, but the tinfoil 
can he laid on with a thin coating of glue, 
mucilage or shellac. The effect in the 
sunlight, as the whirling blades reflect 
the rays* is certainly H keen. ,+ as the boys 
say. 

For fabric, the writer used ordinary 
lightweight brown wrapping paper from 
the grocery store. It is tough enough and 
at the same time light enough for all pur- 
poses, and the dark tone makes the plane 
more easily visible high in the air. The 
first experimental kite that was built was 
made with all balsa fuselage and spars and 
was covered with bamboo paper. This 
was not a success, as the wind simply blew 
holes in It, and it folded up like a bmp 


handkerchief in the air. 
So don’t try to build the 
kite too light. Foil ou- 
tlie instructions as given. 

The paper should be 
put on the bottom side 
of wing and stabilizer 
and on either side, or 
both, of the fin. Apply 
a thin coating of glue on 
the spars and end ribs 
with the finger, which 
spreads it more smoothly 
than a brush, and draw 
the paper tightly from 
end to end, pressing down 
on the end ribs, and then 
from front to hack. An 
unusually neat job can 
he done with this kind of 
paper. 

It will he necessary to 
cover each side of the 
fuselage with separate 
pieces of paper, and, in 
each application, always 
pull from end to end first, 
then to the sides. 

You will note that the 
wing is covered after the 
two halves are assembled. 
This is to make it easier 
to hind the frames to- 
gether. If you have patience, however, 
you can reverse the order and, perhaps, 
make a better job of the papering. 

A dummy landing gear adds to the ef- 
fectiveness of tilts novel kite, and is built 
of light music- wire struts with paste- 
hoard wheels and cork hubs. The wheels, 
of course, need not turn oti the axles, and 
are ainbroided in place. Attach the wing- 
and-tail assembly to the fuselage with am- 
broid and thread. 

The three-point string arrangement 
keeps the craft steadier than a two-point, 
as on conventional kites. Two ends are 
tied to the leading spars at the central 
ribs and the third to the tail skid. The 
proper length and adjustment should be 
determined by experiment. On the orig- 
inal. the apex of the three strings was just 
about even with the nose and 12 in. below 
it. Varying conditions may demand a 
different adjustment. 

While the parachute idea is not new, 
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this adaptation 
lends new thrills. 
Sent! the parachute 
up with the kite, in- 
stead of alter it. 
H ang it at the apes 
of the tie strings, 

A parachute in 
tine true shape, or 
approximating it, 
can be made ac- 
cording to the dia- 
gram, Fig. 8. When 
complete, it is sonic » 
iv hat the form of 
an inverted saucer. 
One slit is made to 
the center and the 
edge is lapped over 
about Y± in. Seven 
other slits, I in* 
long, are made and 
lapped over about 
34 iti. The strings 
are secured by 
strips of gummed 
paper pasted over 
the laps at the 
ed ges, and the ends 
of the strings (Eight 
thread should be 
used ) converge to a 
bent pin. The point 
of the pin should 
have a wide angle, 
so that it will flip 
off the cord readily 
when the string is 
jerked, or snapped 
with the linger. 

This kite is flown 
much the same as 
the standard types, 
except tli at it may 
be necessary to 
make the tie cords 
longer or shorter in 
order to vary the 
angle at which it 
meets the wind. 
Adjusted as de- 
scribed, the original 
rose nearly directly 
overhead on 600 tl, 
of cord, 

A little experi- 
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rnent will probably 
be found necessary 
in order to deter- 
mine the proper 
length of the hook 
on the parachute 
pin, and the angle 
to which it is bent. 
The original worked 
very well when bent 
to the angle given 
in the d r a w i n g. 
More elaborate ar- 
rangements of re- 
leasing the para- 
chute can be worked 
out, of course, one 
of i he most obvious 
being t o h a n g 
the parachute by 
means of a trigger 
arrangement which 
will be released by 
a “messenger 1 * in 
the shape of a light 
aluminum or brass 
tube sent tip the 
string. The rate at 
which the messen- 
ger travels upward 
can he increased by 
lilting it with tin or 
light-bras* pro- 
peller blades, sol- 
dered onto the tube 
so as to make it re- 
volve. If this is 
done, brass or tin 
will have to be used 
for the tube, since 
it is difficult for the 
amateur to solder 
aluminum* If care 
is taken in adjust- 
ing the parachute 
and in releasing the 
kite when starting 
to fly it, it will be 
found that the sim- 
ple arrangement 
shown will answer. 
A small weight tied 
at the junction of the 
parachute strings 
helps it (n descend 
more steadily. 
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LOG SKIDS AID IN GETTING CANOES PAST DAM 



driven into E he bed of the 
stream* Going down the 
Cfltnoe is pointed between 
the logs* and the current 
carries it over the dam 
and down the Jogs as on 
a dime, For going up- 
stream, a track of peeled 


A dam across a stream 
interferes badly with 
canoe traffic, and is quite 
a nuisance to [he canoeist 
wills a heavily loaded cruft, 
as it means unpacking and 

portaging around the dam. 


aeittflR 3 Loiiderl Canoe Past a 
Dam la Simple with the Mcihed-j 
Shawn in the Photos 


How t It i s problem was 
solved in one case is shown in the photos* 
For canoes coming downstream* two 
peeled and smoothed logs were spiked to 
the dam, just under water and parallel to 
the current flows with their lower ends 


and smooth logs is laid on the hank, from 
below to above the dam. Two men can 
easily skid a loaded canoe along this 
track, as shown in the lower illustration, 
— M, E. Covven f CreSson, Pa. 


Hardening Small Tools 

The hardening of small tools, such as 
chisels, etc,, usually somewhat of a mys- 
tery to the home-shop worker, is in reali- 
ty very simple. When tool steel is heated 
to a bright red and plunged into water 
or oil, it becomes hard, too hard. In 
fact, for ordinary use, for in this state it is 
brittle and apt to break on the slightest 
provocation. It is necessary, therefore, 
to “temper* 7 the hardness to a point where 
the tool will he sufficiently hard to cut 
properly, yet tough enough to stand tip 
without breaking. This tempering, for- 
tunately, is an easy matter. Taking a 
cold chisel as an example, it is grasped in 
a pair of tongs and heated to the proper 
heat for quenching in water. Since there 
is a wide variety of tool steels, and 


since the “proper ' quenching point varies 
for each, it might seem to be a difficult 
matter for the amateur to determine when 
to quench. Experience, of course, soon 
teaches this, but there is a simple test 
which anyone can apply with good results. 
Hang a small magnet on a piece of string 
near the forge or furnace where the tool 
is heated. As the tool grows hotter, pull 
It out of the fire from time to time and 
bring it near the magnet* When the hot 
tool ceases to attract the magnet, quench 
it. To temper the chisel, take a piece of 
emery cloth and polish the "business 
end” of the tool, Now take a piece of 
scrap iron* heat it to a good red heat, 
pull il out of the fire, and rest the chisel 
against it, about 2 in. back from the cut- 
ting edge. Watch the polished part of 
the culling end closely, and soon you will 
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see colors begin to appear on the surface, 
as it grows hotter* First a faint yellow, 
blending into straw, then light brown, 
dark brown, purple and blue. When the 
color on the polished end reaches the 
dark blue, quench the whole tool in water. 
If the tempering heat is too high, the 
colors will run up the point of the tool 
too fast and close together. If this 
happens, dip the end in water and draw 
out quickly* when the colors will come 
more slowly* Different tools arc tem- 
pered or “drawn” to different colors. 
Lathe and planer tools, tor example, are 
drawn to a light straw' (430° F.) or to a 
medium straw (450°); small drills ami 
wood chisels to a brown (500°); center 
punches, scratch awls, wire cutters, screw- 
drivers and axes to a purple (330°), while 
cold chisels range from purple to dark 
blue (600°), depending on the purpose for 
which they are used* 


Tinfoil Substituted for Small Mirror 

A pocket mirror is often used to reflect 
light into small openings, but if a mirror 
is not handy, a piece of tinfoil taken from 
a cigaret package makes a good substi- 
tute. The sheet is doubled and pressed 
over a smooth disk, the overlapping ends 
being brought together to serve as a fin- 
ger grip, A high polish on the foil can 
be obtained by rubbing it over a soft 
cloth, and it will reflect light nearly as 



Improvised Mirror, Made from Tin Foil, for Reflet ting 
L^ht in So Small Places, 


well as a regular mirror. — Frank W, 
Bentley, Jr., Missouri Valley, Iowa, 


Old Auto Hood Makes Good Brooder 



Old Auto Hoad with Eads Boarded Up Makes Com* 
fortable Coop for the Chicks 


By boarding up the ends of a discarded 
auto hood and providing a suitable floor, 
a neat, clean coop can be made for the 
chicks* Strap hinges are used to fasten 
the floor to tlic side* which enables one 
to clean the inside when necessary. Be* 
sides being sanitary and waterproof, this 
coop is comparatively light to carry. 


Making "‘Close-Ups’ 1 with Small Camera 

Those who use an ordinary small cam- 
era frequently find that it is impossible to 
gel close enough to a subject to get the 
size of image desired, even though a por- 
trait attachment is used on the lens. How- 
ever. by using two or even three or more 
portrait attachments, one directly over 
another, the focus of the camera lens can 
he shortened so that a very large image 
is obtainable. Adhesive tape can be used 
for holding the attachments together. In 
this way it has been found possible to 
obtain large-scale photos comparable in 
size even with those made with a low- 
power microscope “William C. Vestal. 
Redlands, Calif. 


fjTo prevent children from sounding 
your atito horn when the car is parked 
in the street, cut it into the ignition- 
switch wiring so that it can be used Only 
when the motor h running. 



IT REQUIRES a good deal of labor to 
1 shape accurately even a small boat hull 
if tile usual methods are followed, and 
simply sawing out the piece and chamfer- 
ing the lower corners, after the manner 
of many commercial toy boats, does not 
produce a hull that suits the taste of the 
modern small boy. If the hull is shaped 
on a turning lathe, however, the work is 
quickly clone, and the natty lines satisfy 
the most exacting youngster, even if they 
would not please a yachtsman. 

Center on the lathe a piece of 4 bv 4-In, 
pine, 14 in* long, and turn it to a cylinder 
3^8 in. in diameter. Then shape it to a 
smooth streamline 
profile, with tEie 
stern end (at the 
live center) 2 in. in 
diameter, and the 
over -all length II hi 
in. The greatest 
diameter is 4 l / s in, 
from the bow. Sand 
it glass-smooth, and 
point as sharply as 
possible without 
breaking off the 
end. 

Remove the work 
from the lathe and 
break off the waste 
ends. With the 
grain of the wood 
vertical, as shown 
in the head photo, 
clamp tlie piece to 


a bench, taking care that the center, at 
each end* is at lire same height from the 
bench* Resting one leg of dividers or com- 
passes on the bench, set them to the center 
height and scribe lines along the sides. 
Guiding on these lines, rip the two halves 
apart. 

This ripping is not difficult, even though 
the rounded piece is not easy to hold, for 
it can be held on a sawhorse with the knee 
while the stern is ripped. Then clamp 
the saw handle in a vise, with the teeth 
uppermost, and pul! the piece back and 
forth with the hands, cutting first from 
one side, and then from the other. Thus, 
i wo good hulls are obtained from a sin- 
gle piece* 

Now saw the stern at a slight angle 
wiib tbe deck line, and hollow the inside 
with a gouge, leaving )/ 2 in. of stock at the 
stern, in, at the bow, and l /i in. else- 
where, Nail a 34 by j4-in. beam across 
the bull 4jhs in. from the bow, against 
which to fasten the mast. 

Saw out the kee! (£4-in, liard- 
\ ' wood i- excellent) and fit it to the 

hulk Work down 
the edges until the 
streamlined section 
shown is obtained, 
a matter of a few 
moments if a sand- 
ing disk is available. 
Attach it to the hull 
with three ^4 -in. 
flat-head woo d 
screws driven from 
the inside. 

The keel weight is 
chiseled or cast 
from lead or solder. 
Slit one side to fit 
the wooden edge, 
and drive three 34- 
in, brads through 
solder and wood to 
keep it in place. 
Scrape it smooth. 




Make the mast 14 in. long from truck 
to deck, plus the depth of the hull, taper- 
ing it from in. at the butt to %i in. at 
the tip. Drive a ^4 -in* brad halfway into 
the butt, file a point at the bead, and 
force it into the bottom of the hull* Nail 
or screw the mast to the crossbeam. 

For the deck, rip a piece of >£-in. 
stock, bore a mast hole, and nail it in place 
with j^-in. brads. Trim the edges flush. 

Brace the mast with a string or wire 
forestay stretched between a brad 
in the bow and a point 10 in. up the 
mast. Add two backstays anchored 
to brads driven V/ 2 


in. aft of the mast, 
in the deck edges. 

The rudder post 
and tiller are of bal- 
ing wire, entered 
t h r o ugh a hole 
bored in the solid 
part of the stern. 

Solder to the wire 
aii ova] rudder 
snipped from tin, 
flowing enough 
solder to cover the 
rudder post. Make 
a wooden bead 
in. long to hold the 
tiller above the 
deck. 

Drive a brad into 

the deck, centering 1 in. forward of the 
tiller end, to which the tiller is secured 
with a rubber band drawn tightly enough 
to hold the rudder straight. 

The mainsail boom is in* in diameter 
at the center, tapering to in,- at the ends. 
Lash to the forward end a yoke to fit 
around the mast, and tic to the mast 
loosely enough to allow the boom to 
swing freely* let her the boom with a 
string to the tiller, so that the boom end 
can swing 2 in. over the side, It will move 
the rudder enough to prevent the boat from 
veering and running before the wind. 


Cut the mainsail 
with the selvage of 
the cloth aft, and lash 
to the mast and 
boom without hem- 
ming. A stripe of 
shellac along the raw 
edges will prevent 
their fraying. Lash 
the jib to the fore- 
stay, and allow but 
little slack. 

When painting, be 
.sure to fill all joints 
well to make them 
waterproof. 

It is just as well, before putting on the 
deck, to apply a heavy layer of white 
lead or thick paint around the edges of 
the hull, where the deck is to tit. then nail 
the deck in place while the lead or paint 
is still soft. Since the rudder post comes 
through solid wood, there is no need to 
take any precautions at this point, but 
the keel can he bedded to the bull with 
white lead and the screws dipped in white 
lead before driving them into tire keel. 
The hull should he painted in two colors, 
and the deck, mast and boom varnished 
natural. 
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Trout Spoon Resembles Black Bug 



While fishing for trout without success, 
I found that, while they did not take any- 
thing I had to offer, they would strike vo- 
raciously at black bugs floating on the 
surface of the water, so T decided to make 
some black bugs. The spoon shown in 
the drawing was made of sheet brass, 
about .020 in. thick, using a standard trout 
spoon, about % in. long, for a pattern. 
After forming the spoon, I dipped it in 
commercial nitric add to which as much 
copper was added as the acid would dis- 
solve. and the spoon was then heated ir 
the flame of a blowtorch until the surface 
became black, It was assembled with a 
triple hook, swivel joint and the necessary 
rings, and given a thorough test which 
was highly satisfactory. The trout will 
invariably strike at the black spoon, and 
as a result I have made many good 
catches. In making a quantity of these 
spoons, which I proceeded to do, I ground 
and polished the end of a 4-in, length of 
drill rod to the proper curvature, and 
made an impression with it on a piece of 
maple. The spoons were cut to the re- 
quired size, and a hole was drilled 

in the narrow end of each, after which 
they were ready for shaping. This was 
done by placing them on the maple die 
and striking the punch a sharp blow with 
the hammer. After the acid treatment, 


three dippings sometimes being necessary 
to obtain the desired black finish, I 
cleaned and polished the spoons with or- 
dinary floor wax, to protect the finish.— 
Dick Hutchinson, Ithaca, X. Y. 


Unequal Distribution of Load on Auto 
May Cause Damage 

Thoughtless loading of luggage on an 
automobile easily may cause serious dam- 
age to some part of the car. As an exam- 
ple in point, the following experience of 
one motorist will serve: In order to avoid 
cluttering up the inside of his car with 
camping equipment, he mounted an extra 
t rnYik and two spare tires behind the reg- 
ular trunk. Unfortunately, this arrange- 
ment was the cause of the rear spring 
breaking, whereas, if the load had been 
distributed on the running board, this 
would not have happened. The extension 
increased the leverage of the chassis on 
the rear spring* and it broke. 

Butterfly Pin for Holding Curtains 

For holding back window curtains, an 
attractive pin can he made from a spring 
clothespin and a piece of colored oilcloth, 
cut and painted to resemble a butterfly. 
The piece of 
oilcloth can 
be bunched 
between the 
jaws of the 
pin, w h i c h 
also hold the 
curtain as in- 
dicated, or it 
may be tacked 
on , The 
clothespin 
should, of 
course, also be painted to match the wings. 
— Jos. C. Coyle, Denver, Colo, 


Magnet Attachment on Vacuum Cleaner 

By attaching a magnetized bar of tem- 
pered steel. Yi In. thick and about 10 or 12 
in* long, according to size, to the nozzle 
of your vacuum cleaner, all particles of 
iron and steel, such as hairpins, steel pins, 
tacks, etc., will be picked up. Drill a hole 
in each end of the bar and screw it to 
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holes tapped in the front ol the nozzle* 
forming a sort of bumper. In order to 
prevent marring the furniture with this 
accessory, fasten a narrow strip of inner 
tube to the front of the bar. 


Asbestos Sheet Speeds Toaster 

Toasting a single piece of bread on an 
electric toaster takes longer than toasting 
two pieces simultaneously. This is due 
to the loss of beat from one side and can 
he prevented by slipping a sheet of as- 
bestos on the unused holder. The sheet 
mav he fitted with a bent-wire handle, so 
that it can be withdrawn while hot. 


Thatched Hoof for the Cottage 

Exposed framing and a thatched roof 
make the illustrated cottage picturesque. 
Tn the front part, stucco is applied to the 
panels between the framing, the panels 
being covered with metal lath, while the 
walls in the rear arc made of untrimmed 
hoards applied to the studs. The interior 
walls consist of insulating wallhoard, 1 be 
thatching is done by laying bundles of 
straw on the roof in the same way that 
shingles arc laid, two-thirds of each bun- 
dle being overlapped by the lower part 
of the bundle just above it. The straw is 
combed down smooth and bound at the 
top with galvanised -iron wire. Ordinary 
roofing boards are first laid over the rafters, 
in the usual way, then heavy tar paper is 
applied, and after that the straw. 


Thatched Roof atid Exposed Eraminj? Add to the Attractiveness oJ This 

Little Cottage 


Foiling the Cutworms 

I set about 60 tomato 
plants, putting a mothball 
into the bottom of each 
hole and covering it with 
about 1 in. of dirt before 
setting in the plant. The 
cutworms did not bother 
my tomatoes, while much 
damage was done to my 
neighbor's. — Mrs. R. F, 
Starzl, LeMars, Iowa. 


Large and Small Flower Baskets Made of Compete 
and Cobblestones 


Large Flower Basket Made from Stones 

Constructed entirely of concrete and 
cobblestones, a large flower basket, hav- 
ing a base about Ci ft. in diameter and an 
arched handle about 5 ft. high, and bold- 
ing a smaller basket of the same design, 
makes an attractive garden feature. The 
walk are about 1 it. in thickness, and the 
handle is tapered to a thickness of about 6 
in. and a width of 12 in. at the top, A 
small water pipe., fitted with a spray noz- 
zle. is installed to extend upward through 
the center of both baskets to water them. 

This piping is an addi- 
tional advantage but is. 
not essential. After fill- 
ing with dirt, ferns and 
flowers are planted. 




\ VflTH the advent of light- 
weiglu outboard motors, 
l lie use of these power plants 
for fishing and plea -tire triy>- 
t "• 'U on :l ne w aspect. The mn- 
tur i nea ! and hi.. 1 lily efficient . 
arid among it> many excellent 
features was the great reduction 
hi weight from previous ht dels 
—thirty -seven potttids as against 
a hundred plus— and for the 
same horsepower. This was a 
godsend for those who packed 
their motors into "the sticks," 
but even [Id - thirty -even imd 
load, with its -bnrp comers and 
angles, v, as nothing to be de- 
spised when there were two or 
three miles of trail between you 
and the boat. 

When I was stationed in Pan- 
ama, the boat I used for tarpon 
fishing on the C hag res was 
kept at a landing about two 
miles from Gatun locks, 
where the car was parked. 

Since nothing could be left 
in the boat with the expec- 
tation of finding it upon mv 
return, the motor had to be 
packed back and forth each 
trip. With salt-water Eir- 
tiugs and an extra 5-in. 
length of .shaft, the motor weighed about 
^3 lb. fids, with 2 or 4 gal. of gas. rods 


Above, Skctrh ciF ibe Wheeled Carrier for 
i ie Outboard: REjrht, 'he Molar in Place 
OH the Car; CenEer, Close-Up cf Manor 
in Plate on Carrier: Below, Detail of 
Fender Bracket 

and reels, a J^-gal. vacuum 
bottle, a ?-ft. gaff, camera. Title 
or revolver, and raincoat, was 
no mean load, especially when 
you added a tropical downpour, 
mud. a road consisting of the 
rotten ties of an abandoned 
railroad and a catch of fish. I 
made such trips as these, on an 
average, three times a week 
for three years — and I always 
carried the motor. 

For a few ? rip*, I tried de- 
taching the drives haft eukI trans- 
porting the motor in two pieces, 
which was much better than 
carrying it as a unit. For sev- 
eral reasons, this method 
was abandoned, however, 
and finally I hit upon the 
Indian pack-board scheme 
illustrated. This is merely 
a FS-hu pine board, 12 in. 
wide and 30 in. long, ta- 
pered at the lower etui. Two 
wedge-shaped blocks were 
screwed on at the sides, as 
shown, with a piece of lj4-in, board 
screwed across them on which to fasten 
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Above, Lett, eh* Wheeled Carrier on 
(he nock. and. ai^hl:, 5he P«eSf 
Boa r >] in Use; Sketch iit Bottom 
Shows. Pack B card. a rsd W heeled 
Currier Folded for Stowage 

the motor in tb e same man- 
ner as it is fastened to i be 
transom of the boat. The 
shoulder straps ure two or- 
dinary army web 1>elts, with 
hiding pieces of leather riv- 
eted to tile board. A little 
experimenting was neces- 
sary to determine the prop- 
er angle at which to cut the 
blocks, so as tu keep the 
motor as close to the board 
as possible and at the same 
time allow the screws to be 
tightened securely. A strap 
from the lower part of the 
board around the waist 
helped steady the board on 
the hack. Packing through 
mud, however, made this 
rather dangerous in case of 
a fall, and it was discarded, 

I used this rig on trips, 
without number in Panama, 
and. since returning to the 
States, it has been an im- 
portant part of many ex- 
peditions. It will pack in 
any box that will hold the 
motor. On a number of occasions, I 
have used it on the running hoard of the 
car, holding it in place with two C-cktmps, 
Unscrewed from the running board, the 


arms stuck through the 
' straps, it was ready to go, 
Rack home again, with 
the excellent results of the 
pack board to guide me, 
1 purchased a pair of strap 
hinges, a pair of disk 
wheels, an axle and a 
handful of stove bolts, 
ripped up an old oak table 
leaf and made a light- 
weight conveyor that fits 
into the family auto and 
in a k e s transportation a 
pleasure. As may be 
seen from the illustra- 
tions, this conveyor Is 
practically the pack board, 
lightened and with the ad- 
dition of the wheels and 
a hinged section that will 
m ake t h c contraption 
stand by itself. When not 
actually used for trans- 
porting the motor, it serves 
as a rack for storing the 
motor in the summer cot- 
tage or in the cellar at 
home. 

I next turned to the problem of carry- 
ing the motor on the auto. A number 
of things are against carrying the motor 
on the door in the rear of a sedan, even 
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though it will fit there, and even if the 
back seat is unoccupied. I tried several 



ideas and at last found one that suited 
the needs of the case exactly. A pair of 
simple brackets was made of Jd by lj4-im 
steel and bolted to the left front fender 
with a stove bolt through each leg. 


value for luggage transportation* and, 
even cm a small car like my own. the 
location offers ample room for the large 
racing motors as well as for the standard 
type for which this bracket was used. 

This arrangement has given complete 
satisfaction, Even when traveling over 
the roughest roads, where everything in 
the car is badly shaken up, the motor is 
not disturbed in the least. 

If some disciple of Nimrod or of T/aak 
Walton desires to take a motor into coun- 
try where the pack horse is the only 
means of entry, a few modifications of 
the straps on the back pack will enable 
him lo carry a light twin either on top 
nr on the side of the pack saddle, with 
the assurance that it will arrive at its des- 
tination right side up and in good order. 


Baiting Rat Traps 

Finding that the bait in his rat traps 
was nibbled away by mice, the caretaker 
of a shop wrapped the bait hi a small 
piece of wire mesh, clinching the mesh 
securely to the pan on the trip. This 
prevented the mice from removing the 
bait, and the rats were caught. 




Across the top of these was bolted the 
board to which the motor was clamped. 
To add rigidity, and at the same time 
protection in case the wingmits on the 
motor worked loose, a piece of the 
same-size steel was 


Word Counter for the Typewriter 


run from the top 
of the rear bracket 
and bolted just in 
front of tbe middle 
hinge of the door, 

In this position, 
the motor does not 
interfere with visi- 
bility, collects no 
dust ( particularly 
when a cover is 
used), is easy to 
put on and off and 
offers no resistance 
to air circulation 
as do brackets sus- 
pended in front of 
the radiator. It is 
on a part of the 
car that is of little 

C&kA m 


Any typist who has gone to the trouble 
of counting the words in a manuscript 
by averaging the words per line or by any 

other tedious meth- 


Untt Counter As t ached to Typewriter Space Bar 
Registers Words Typed 

J - 1 L K L^PH_ 


otls will appreciate 
the automatic 
counter shown in 
the d r a w i n g. Tt 
consists of a unit 
counter fitted with 
a lever and is 
m o u n ted on a 
wooden base to- 
gether w i t h the 
typewriter. Place 
the counter next 
to the space bar as 
indicated, arrang- 
ing a wire clip tin 
the latter to trip 
the lever of the 
counter. It may 
he necessary to cut 
off part of the lever 
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anti drill a hole in the remaining part to 
take the end of the wire trigger. When 
correctly adjusted, the counter will r « ^ - 
ister every time the space bar is depressed. 
In use, the added space 
between sentences on a 
type page will be found 
to he counterbalanced by 
the fact that the typist 
does not press the space 
bar at the end of lines. 

■—W arren R Robinson, 

Jamaica, N". V, J*? ^ jR 


£^hS\ 

Hamper 


Utilising a spare piece 
of linoleum, the clothes 
hamper shown in the 
drawing is easy to make. 

The bottom is 6 ]/ 2 in. 
wide and 1 6*4 In. long 
with the ends rounded to 
form an oval, while the 
top measures 9 l / 2 by 16v> 
in. and is similarly rounded. The lino- 
leum measures 25 by 40j4» by 42 R in . the 
dotted lines in the layout indicating 
where it is rounded. First tack she lower 
edge of the linoleum to the bottom with 
rooting nails. The overlapping edges are 
fastened together with rivets, A barrel 
hoop can be bent to the' proper shape to 
tit over the outside of the linoleum at the 

top, using 
steam to make 
the wood pli- 
able w h e n 
bending, T h e 
I i n o 1 e u tn is 
tacked to the 
rim with large- 
h e a d b r a d s. 
Last of all, a 
cover is cut 
from yi-in. ma- 
terial. to tit in- 
side the top of 
the hamper, 
T w o small 
cleats hold the 
e o ver fro m 
dropping inside. If desired, the cover 
may he hinged to the rim, — C, A. Upson, 
Hammond. I ml. 


Electric Fan, Provided with Cylinder and Disk, Makes 
Good CanfEtti Fountain 

Confetti Fountain for the Ballroom 

Throwing confetti in every direction, 
the fountain shown in the drawing was 
found highly efficient* A frame was made, 
which, when suspended from the ceiling, 
held a 12-in. electric fan in an inverted 
position. An 8-in. metal disk was sol- 
dered to the surface of the fan blades as 
indicated, and a- 6-in. cylinder was at- 
tached to the frame directly over the 
disk but separated from it by a "4 -in. 
space. With the fan at rest, the con- 
fetti was placed in the cylinder, dropping, 
of course, on the disk. As soon as the 
tan revolved the confetti was forced over 
the edge of the disk where it was caught 
in the draft of the fan and spread through- 
out i he entire mom. The cylinder is 
completely filled before the dance, 


fit is false economy to purchase cheap 
inner tubes, as they will quickly put an 
expensive casing on the scrap pile. 
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detached the cylinder and wound J^-in* 
copper gasoline tubing around it in the 
grooves formed by the fins* The tubing 
was wound on ill a coil, a piece being 
chipped out of each fin so that the tubing 
could he led from one groove to the 
next. One end of the pipe was led to a 
small pump, driven from the engine, and 
the other end through the side of the boat 
above the water level. The intake to the 
pump was, of course, taken from the 
boat's side below 7 the waterline. No 
overheating occurred in a four-hour trial 
run on full throttle* The cooling water 
flows from bottom to top of the cylinder, 


VtanneJ BaR* Fitted with Snap Fastener* Arc Handy 
as Gloves and Dust- Mop Covers 

gers. Besides, they launder more easily 
tli an gloves and do not shrink. Similarly, 
it will be found that these hags are bandy 
for use as dust-mop covers, being superior 
to doth covers, as the latter must be 
pinned on, which is a waste of time. 


Motorcycle Engine for Boat 

It is often asked if a motorcycle engine 
can be used in a small boat, and the an- 
swer usually js that such an installation 
is not satisfactory, because of the diffi- 
culty o f keeping 
the engine cool. An 
English boating 
enthusiast who 
had encountered 
ill is difficulty, tried 
to overcome it by 
fitting a fan. geared 
up to a high speed, 
but this was not 
satisfactory. T h e 
problem was solved, 
however, in the fol- 
lowing manner ; Tie 


Setting Color in Fabrics 

Federal clothing experts, who have 
made tests in the use of various methods 
of setting the color in fabrics, say that 
the many home formulas for this pur- 
pose are practically worthless. If it were 
possible to set the color of fabrics by 
such easy methods as are often advocated, 
such as dipping in salt water or an alum 
solution, it would he reasonable to sup- 
pose that manufacturers would use such 
a process before putting their goods on 
sale, and the fact that they do not, bears 
weight as to their ineffectiveness. 


Broiling Fish over Campfire 

In the absence of a wire broiler the 
camper can readily improvise one from 
two 3-ft. sticks, about 2 in. in diameter, 
split at one end to bold the fish as shown 
in the photo. The fisli is cleaned in the 
usual way, the bead and fins being re- 
moved, the body split down the middle, 
but, the backbone left intact. Have a 

fiametess bed of hot 
coals ready and then 
slip the split ends 
of the sticks over 
the fish and bold it 
over the fire. When 
nearly cooked, it 
can be transferred 
to a frying pan and 
a little butter or 
bacon fat and other 
seasoning added* — 
M* E. C o w e n , 
Cressou, Pa, 


T'iVtj Split Slides Can Be Used for Broiling Fifth 
Over the Campfire 


Flannel Bags for Dusting 


Outing-flan n el 
bags provided with 
snap fasteners will 
b e f o ti n d m ti c h 
better for dusting 
than gloves, as the 
hags allow more 
freedom of the fin* 
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Comlvmation Weed Cutter and Card tu -Hose Support 
Made from Iron Rod 

Combination Weed Cutter and Support 
For Garden Hose 

T3ie illustrated device serves the double 
purpose of need cutler and hose support. 
It consists of a 4- ft. length of j4-in. iron 
rod bent to the shape shown. Three 
small eyes as various height* are made to 
bold the hoze nozzle, and a small handle 
is formed at the top to hold the tool 
when it is used as a weed cutter The 
lower end is flattened and ground to a 
sharp V-edge, which is forked as indicated 
in the detail- — Dale R. Van Horn, Lin- 
coln, Nebraska. 


Sandpaper Holds Head on Hammer 

After experiencing trouble with ham- 
mer heads coining off the handles, work- 
men iti a mid-west shop have stopped it 
by the use of a piece of sandpaper. The 
paper is wrapped around the end of the 
handle before it is inserted into (he eye 
of the head, after which the latter is 
driven home. The friction thus pro- 
vided is sufficient to keep the head cm. 
The same idea can he used to advantage 
for holding together furniture joints that 
have conic apart and are to be reglued, — 
Horace Lemaster, Maryville, Mo, 


Insecticide for Plants 

Bacterial diseases of plants are now 
being controlled by spraying them with 
a new insecticide developed by the de- 
partment of agriculture, The spray has 
been found highly successful to control 
bacterial spot on peaches, a disease that 
costs growers thousands of dollars each 
year. The ingredients of the spray are 
as follows; zinc sulphate. 4 lb., hydrated 
lime, 4 lh, t and water. 50 gab, at! thor- 
oughly mixed. In Indiana and Arkansas, 
six applications were found sufficient to 
bring the disease under control. 


Easily Made Hat Holders 

In order to prevent crushing hats, 
which frequently occurs when they are 
hung on hooks in the closet or laid oil a 
shelf, the illustrated hat rack will be 
found convenient. Drill a hole in a block 
of wood as a base to receive the end of 
a piece of broom handle. Part of a cylin- 
drical paper carton is tacked to the top 
of this piece and over this is provided a 
cushion of cotton batting covered with a 
piece of cloth, which is held in place with 
a rubber baud or piece of ribbon, pref- 
erably the latter, — Mrs, C, D. Haddaway, 
Coral Ridge, Ky. 


Simple Hat HoldEr Which Anyone Can Ma&e Pre- 
vents Crush inn Hats 




Fik. I, Fastening thr Handle and Its Sup-porling BrnckcLs to the "Deck 1 " 

Handles May 6t Nailed to 6 rackets. J>ilt R tickets Ar'fr Screwed to Flank 

/ ^ FT ready! Get set! Go! And away 
^ go the water scooters. And do they 
zip? And when yon hook them up be- 
hind that peppy outboard, it's more sport 
than a circus E If you're looking for real 
summer sport, build this water scooter. 

And not only in t3ie finished job, but in 
the mere fitting and assembling of this 
craft, you will find real enjoyment. 

We start with a 
piece of redwood, 
or any other light, 
easily worked wood. 

7 ft. 3 in. long, 13 
in, wide, and 1 % in, 
thick. We make this 
mere plank look 
like someth ing-in- 
lh e-making by nail- 
ing into position, 
about IS in. from 
one end* the two 
wood blocks and 
the long s t e m , 
which compose the 
handle for our po- 
tential water 
scooter. This oper- 
at ion is shown in 


Fig. 2, In Addition (o Screwing the Cenierhflarrf to 
tiler Deck, It Is Slrcnglhened by Angle Brackets 


the photo. Fig. 1. Now 
we will use the key- 
hole saw or bandsaw in 
fashioning, from £4-in. 
wood, the piece shown in 
Fig. 2, and in the draw- 
ing. Fig. 4. This is nailed 
along the underside of 
the plank, as .shown. In 
case you haven't guessed 
it, this piece is the cen- 
terboard. It makes for 
greater stability in the 
finished craft and elimi- 
nates side drift. Since 
the nails alone will not 
hold it rigidly in place, it 
should be braced here 
and there with short an- 
gle irons, as pictured in 
Fig. 2. 

Forgetting all about 
woodworking for the 
time being, we turn our attention to a 
little business in rubber. This has to do 
with three inner tubes. Almost any si^c 
will do. One of these tubes must be in 
pretty good shape, patched perhaps but 
capable of holding air. The other two 
tubes need not be so good. These two 
are to be cut in two anyhow, and a tube 
which has gone ’"bang” in one place is as 

good as a new one. 
Visit your local 
junk dealer. If you 
can, persuade him 
into giving you all- 
over good tubes: 
then cut these two 
tubes in two, 14 in. 
from the valve as 
shown in Fig. 3. 
Since the cut tubes 
are to be slipped 
along the underside 
of your craft, as in 
Fig. 3. it is neces- 
sary to drill two 
holes in the fore- 
part of the scooter, 
as in Fig, 5, so that 
the valve stems will 


u& 




slip up through the wood base of the boat. 
Naturally enough, these holes may be 
somewhere else, to fit the tube if you tind 
it necessary or advisable to cut the rubber 
at some other place than that specified. 
And, of course, the cut ends of the tubes 
must be vulcanized before you nail them 
into position. In nailing the sealed ends 
of the tubes to the wood, you must he 
careful to keep the nails well outside the 
air-holding portion: also the nails must 
not he driven directly into the rubber, but 
rather into a short crosspiece first, then 
into the rubber, and finally into the plank, 
as shown in Fig. 3, The uncut tube is 
slipped around the centerboard, as in Fig, 
7 . with the valve facing to the rear. These 
three tubes, together with the wood parts. 


% 


Fig. 3, belt. Nailing 
i V Lilian szt4 End to 
l he Plank; Below, 
Stretching Tube to Op- 
posite End t 


will float the average person with the deck 
of the scooter barely awash; if you weigh 
over ISO lb,, snap another inner tube or 
two around the centerboard. 

Even though the tubes have 3>een fairly 
well stretched in the nailing process, they 
will still sag to some 
degree. To eliminate 
this, it is necessary to 
wire them close under 
the plank, using heavy- 
wire, or, better, a wide 
web of canvas, as shown 
in Fig r R. As can be 


seen 


the photo- 
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graph, the wire (or canvas) does not run 
completely around the centerboard, but 
through holes drilled well up under the 
■deck of the scooter. 

This completes the actual scooter. The 
paddle to make it go is something else 






again. This calls for 
two pieces of j|-in. 
wood, of the size and 
shape shown in the 
tower sketch. Fig. 4. 

These two pieces are 
fastened together with 
two small strap hinges, 
after the manner 
shown in Fig + 9. Nu- 
in emus forms of bind- 
ing to strap the paddle 
to the foot are practi- 
cal, A plain web of 
h eavy canvas d oes 
very nicely. The aver- 
age ski binding is ex- 
cellent. A very sim- 
ple shoe binding, and 
one that is better than 
either of the foregoing types, is made 
from an old shoe, with the heel removed 
and the rear part of the upper cut away. 
Nailed into position 3 in. from the joint in 
the paddle, as shown in Fig, 10, it makes 
a very secure binding for the foot, yet it 
does not hold so tightly but what it can be 
kicked loose immediately after the inevita- 
ble ducking. The shoe should be well 
waxed in order to keep it from hardening 
by (he continuous wetting. The scooter, 
and the paddle, too, should receive a few 
coats of paint or varnish. 

In learning to use the water scooter, 
the very first thing you should, must, and 
will do consists in getting all wet. Like 
the canoe, the ski and the skate, this thing 
of wood and rubber has tts limitations. 
But let’s up and at it ! The paddle on 
your right foot, your left foot on the 


scooter, your hands on the handle — shove 
oft! Immediately after shoving off, bring 
the paddle fool forward. If the hinges are 
working nicely, the forepart of the paddle 
stick will flap backward, as in Fig. 10, and 
then, when you shove your foot back in 
the propelling stroke, the hinged portion 
will snap out, scoop up the water, and, al- 
together, offer such resistance that you 
will naturally scoot forward. 

But watch the return for the second 
stroke, You will find that the sudden 
lifting of the paddle from t lie water and 

the consequent bob- 
bing, weaving motion 
of the scooter Is very 
upsetting. That is, at 
first. After you have 
learned when and 
when not to rely on 
the paddle for balance 
• — oh. my! Six miles 
an hour? Easy! Eight 
miles an hour. Yes, 
sir! Ten miles an 
hour? You can go like 
a racehorse if your 
legs are racehorse 
kgs. 

Of course, the water 
scooter is not really a 
‘‘scooter." It doesn't 
pretend to be as fast 
as all that Neverthe- 


Figs, 4, 5 and 6, Di- 
memsjons of Center- 
board and Paddles 
Seat for "'Surfboard 
Scooter/' and. Center, 
Boring Holes (or Tube 
Valves 
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less, with the tandem rig shown in 
the headpiece t an amazing speed 
can he attained, as well as other 
surprising maneuvers, until the 
partners learn to co-ordinate their 
efforts. 

If you want real speed, how- 
ever, try aquaplaning with the 
water scooter. There's sport for 
you ! Even behind a 
rowboat, this thing of 
getting a free tow has 
its particular appeal. 

I n t3 sing the scooter as 
described as a surf- 
board, several minor 
additions are neces- 
sary, In the first place, 
yon will need two pad- 
dles, one for either 
foot. These need not 
he of the “web” type 
described : a single fiat 
length of wood will do 
the business. In the 
second place, you will 


net 


eta*? 


Figs, 7 t 8. 9 and 10, Stretching Third Tube over Centerboard; 
Support for Tube; Hinging ihe Paddle Flap, and the Paddle in 
At Hem on Forward and Pack Strokes 


need a place to sit on. Rather modern- 
istic it is, too. Fig. 6 gives you the shape 
and dimensions of the three pieces which 
compose the seat, and the three pieces as- 
sembled. In order to make the seat porta- 
ble. It is not fastened permanently to the 


main body of the scooter, 
but merely held by means 
of two long pieces of 
wire running through 
interlocking screw eyes 
fitted into place along 
the two lower edges of 
the seat and the top of 
the plank. With such a 
simple device, it is a mat- 
ter of a minute to change 
the mere scooter into a 
real scooter. 

And it’s dead easy! 
Doing the scooting, I 
mean. Despite all and 
sundry stories you may 
have heard about the 
knack of a c \ u a pt a n i n g , 
you will find the scooter 
in this form a perfectly 
stable little craft. Oh, of 
course, yon can make it 
exciting enough. Fry lifting 
both paddles out of the water 
when going 25 per. Try sailing 
without the paddles. Try get- 
ting off the seat entirely. Try do- 
ing three back somersaults and 
a layout from off the handlebars. 
Oh, yes you will! You’ll do bet- 
ter tricks than that— and never 
know about it till you hit the 
water I . 

The tandem water scooter 
shown in the headpiece h built 
in the same manner as the single 
craft, except that it is longer and 
requires more tubes to support 
the pilots. Note, too, that the 
partners use the paddles on opposite feet. 
Both paddles should move "forward and 
back at the same time and with t lie same 
stroke. Of course, they won't at first, 
which will lead to some unexpected and 
disconcerting maneuvers of the scooter. 
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Improvised Sawdust Blower for the Jigsaw Made from 
Powder BeiEows 


B lower for the Small Jigsaw 

When, using a jigsaw, the outline on t lie 
work constantly becomes hidden by saw- 
dust and the worker usually has to blow 
the dust away. An automatic blower can 
be improvised from a small insect-powder 
bellows placed on a block located in such 
a position that the lower part of the saw 
frame will strike it, as shown in the draw- 
ing. A length of rubber tubing, slipped 
over the spout and tied to the jigsaw , di- 
rects the puffs of air against the point 
where the sawdust collects and thus keeps 
the work clean. 


*' Idling’' a Camp Stove 

Often a camper wishes to keep the gas- 
oline stove lighted during short intervals 
between actual use, rather titan to relight 
it. However, the flame must be kept 

burning rather 
high to keep 
the generator 
sufficiently hot. 
If the flame is 
too low, a slight 
breeze will 
readily extin- 
guish it t with 
the result that 
the generator cools off and the stove be- 
comes flooded with gasoline. To avoid 
th is trouble, get a tin-can lid to fit rather 


freely over the burner, and cut a long, 
narrow slot across it, as shown in the 
drawing, the slot being placed directly 
under the generator tube, thereby direct- 
ing all the flame against it. A stiff wire 
wrapped about the lid will facilitate han- 
dling it. — D r Bock well, Hollywood, Calif. 


Gas Oven Makes Running’Board Icebox 

For keeping salads and other edibles 
cold when out on a picnic or camping 
trip, an ordinary gas-plate oven having an 
upper and lower compartment will he 
found highly convenient, A wooden box, 
large enough to hold the oven and allow 
a 1-in, space between the two, is fastened 
to the running board. Screws and wing- 
nuts can be used for this purpose, the 
screws passing through both box and run- 
ning board and the wingnuts being turned 
on from underneath. Lock washers 
should be used to prevent the wingnuts 
from getting loose. The oven is then 
set in the box and the intervening space 
is filled with wet newspapers, which make 
excellent insulation. Newspapers are also 

laid on the top of the oven, and the top 
of the box is then attached with nails or 
screws. 


Rubber Grip for Revolver Butt 

Many small re- 
volvers have such 
a small butt that 
they tend to twist 
sideways when the 
trigger is pulled. 

To increase the 
size of the handle 
and at the same time provide a better grip, 
attach a piece of rubber, such as an eraser, 
as shown in the drawing. Ordinary fric- 
tion tape is then wound around both han- 
dle and rubber to bold the latter in place. 


Good Brushes Required to Produce 
Smooth Undercoat for Enamel 

Many amateur craftsmen will be sur~ 
prised to learn that enamel does not cover 
brush marks. In order to avoid them* it 
is necessary to have a perfectly smooth 
undercoat arid this is not possible with 
cheap, coarse brushes having stiff bristles. 
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A good badger- hair brush may 
be more expensive, but is well 
worth the extra cost when one 
considers the superior grade of 
work made possible by its use, as 
the undercoat for enamel can be 
laid on so smoothly that very lew 
if any brush marks will be evident 
and very little sanding is neces- 
sary. — L. H. Georger, Buffalo, 
New York. 


Pitfall for Rabbits 

One of the most effective traps 
I have ever used for rabbits is 
shown in the drawing. It consists 
of a runway made of 1-in. boards, 
which is set over the open top of 
a barrel sunk into the ground* 

The bottom of the rimway is 
Sawed into four sections, of which 
the two in the center are pivoted. 

Note that the outer ends of the 
pivoted parts are beveled so that 
they will trip when the rabbit 
reaches the bait, which consists 
of an ear of corn attached to the 
inner end of one section. Small 
pieces of flat iron, screwed to the 
underside of the pivoted sections, hold 
them horizontally, and cause them to re- 
turn to this position after they have 
dropped a rabbit into the barrel. The open 
top of the barrel not covered by the trap is 
closed with a few boards, and a pile of 
brush is thrown over the whole.-— E. 
Beach, Horton, Kans. 

H Al L PIVOT - - --- * 
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Small Colored Reflectors 


for House 


After noting the results obtained on 
highway warning -iieriifcT" and advertise- 


E, 


CUT 


BEVE 


CORN 


merits, I installe d- .ya vfleci/ rft M of the type 
shown in the drawing, for house numbers* 
The smallest size of reflectors obtainable 
was used, mounted on a by 4y^-in* 

board, A piece of sheet metal was cut 
and bent at points indicated by the dotted 
lines of the lower detail, and was then at- 
tached to the back of the sign to hold 
the reflectors in place, the latter being in- 
serted in counter bored holes shown in the 
right-hand detail. The number board 
was fitted with two screweyes so that it 
could be suspended in a position where 
it would swing freely in the wind, which 
caused it to reflect more tight and be 
more easily noticed. The drawing gives 
all dimensions covering the installation 
of the smallest size of reflectors, which 
can be had in white, green, red and amber. 
— H. B. O’Connell, West Haven, Conn. 


This Rabbit Trap Is Easy to Make and Has Been 
Fotind Very Effective 


CO ccasionally oil the hinged joints of an 
umbrella to prevent them from rusting. 
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Cirtipers Will Appreciate This- Smalt Cookstovc Which 
U^cs OaSj0jIiie-Saiiiratc4 S;md as Fuel 


Gasoline- Saturated Sand Makes 
Good Camp Fire 

One tourist found that a Sard can. per- 
forated with a row of holes about 5 in, 
above the bottom, as shown in the illus- 
tration, and then filled with a 4-in. layer 
of sand saturated with a quart of gaso- 
line. was highly superior to the usual im- 
provised camp stove. The advantages 
are elimination of smoke and soot, and 
production of a steady heat, which any 
cook will readily appreciate. It was found 
that a quart of gasoline, well mixed with 
the sand, was sufficient to enable three 
families 10 cook a meal over the blaze. 
After the fire dies down a little, the sand 
should he stirred to renew the blaze. To 
allow a kettle to hang jurt above the fire, 
two holes were punched opposite each 
other a short distance from the top of the 
can to receive a metal rod. A hole, 4 or 
5 in, in diameter, was cut in the lid, for 
frving. — Clementine Paddleford, New 
York. N\ Y. 

C Bees wax makes a better lubricant for 
dead centers than the usual white lead, oil 
or grease. 


M E C H A N I C S 

Rubber Handle for Outboard Starter Rope 

Anyone who has had the experience of 
having the starting-rope handle slip out 
of oily hands when cranking an outboard 
motor, or has had the rope stick in the 
flywheel when the motor started, and re- 
ceived a whipping about the arms with 
the h art! wood handle* will appreciate a 
non-slip handle of rubber. It can he made 
from a 2 ^ 2 -in. length of ribbed gas hose 
with an outside diameter of approximately 
hi. Drill or burn a hole, the exact size 
of the rope, through one si tie of the hose 
at the center. Then thread the rope 
through the hole and bring it out of the 
end, Slip a small washer over the rope 
and tie a knot, this handle U not likely 
to slip as quickly as a wooden one and will 
not hurt so much in case of a whipping. — 
Herbert M. Allemeier, Maumee. Ohio. 


Holder for Dipping Baby Bottle 
in Hot Water 

Sterilizing the baby's bottle in boiling 
water is greatly facilitated by the use of 
the holder shown tn the drawing. Ordi- 
nary galvanized-irnn wire, obtainable at 
any hardware store, is used for making it. 
The eye at one end forms a spring which 
forces the jaws apart. In use, the jaws 
are forced over the bottle and are then 
pressed together with the fingers. Held 
in this way, the bottle can lie dipped in 
boiling water without burning one's hands, 
— Fred T. Pindar, Valdosta, Ga. 



Simple Holder far B^hv Bottle Facilitates Sterilizing It 
in Boiling Water 


F O F U L A R M E (’ FT A N I C S 


1S5 


A SAFE AND SANE NOISE MAKER FOR THE FOURTH 



By GORDON SPROULE 

INDEPENDENCE Day again looms on 
^ the horizon, and it might be well to a?k 
ourselves well in advance: What is going 
to be the result of the annual check-up on 
fingers and eyes after the big day is over? 
Last year Bob nearly tost an eye. In fact, 
the danger to life* limb and property is so 
real that in our town, for example, the 
sale of fireworks is absolutely prohibited. 

Bob's close shave suggested that some- 
thing more should be done— it is not feasi- 
ble to prohibit the sale of fireworks in 
neighboring towns— and we thereupon 
constructed a “banger” that has proved 
eminently satisfactory, The boys like It. 
it makes a big noise, and it is safe — no 
matches, no smoldering remains, no fire 
hazard, no flying pieces, no danger to 
fingers or eves. 

The drawing shows the present model, 
which could pmbablv be improved, poW- 
hf y making it lighter. Any mechanic can 
make one or more for his boys, who will 
be the envy of their chums, while mother 
can retire to an inner room knowing that 
each crash means the boys are all right. 
The banger consists of an anvil and ram. 
each made of 1-in. tool steel, permanently 


connected by 
a 34 by 1-in. fiat 
iron, U-shaped 
frame. The legs 
of the frame are 
fastened to the 
a n v i 1 wit li Ma- 
in. rivets, as shown. The ram slides with* 
in the “U/ ? and is prevented from falling 
out sidewise by means of stele guides, 
welded on. A wooden handle, 34 in. long, 
works through a hole in the top of the 
frame, and is driven into a hole drilled into 
the top of the ram. After driving the 
handle home, a hole Is drilled through 
both ram and handle and a pin driven 
through it. In the center of the anvil top 
a hole is drilled with a size- A drill (.23 4 
in.) to a depth of ’Ho in. This hole is 
drilled, of course, before the hanger is as- 
sembled, and holds a capsule filled with 
a detonating mixture. The hanger is 
lifted vertically a foot or so and struck 
smartly on the pavement, on a stone, or 
even on the sod. The percussion ex- 
plodes the mixture in the capsule with a 
loud report, about equal to a good-sized 
"salute,'’ but sharper. 


156 


P O P U LA R M E C H A NIC S 


The capsules are made as follows: Get 
from tlie druggist 200 empty gelatine cap- 
sules, Parke Davis No, 2; these are reg- 
ularly 35 cents per hundred- Also get 3 
oz, pulverized potassium chlorate (not 
chloride j and 1 oz* pulverized sulphur; 
these chemicals will cost 25 or 30 cents* 
They must each be ground to a smooth, 
flour] ike powder, ami must be pulverized 
separately. Mix the two powders by roll- 
ing them oil a sheet of paper by lifting 
alternate corners, or by gently shaking 
them together in a cardboard box. Spill 
the mixture out on a sheet of paper, and 
break up lumps if necessary by touching 
them with the finger. Do not rub these 
powders together in a mortar or bowl, 


Attend to this mixing operation yourself. 
If some of the mixture is ignited with a 
match, it will fizz and flare, but not “go 
ofT' like gunpowder; friction, pressure or 
impact will detonate it violently* 

When the powders are thoroughly 
mixed, spread out on a paper and load the 
capsules by dabbing the open end of the 
long part into the mixture until the shell 
is full, then put on the cover; the boys 
themselves will he tickled to do this part 
of the manufacturing. 

A hundred capsules make a small pock- 
etful : fifty make a good barrage. Each 
boy carries a book of brass wire to extract 
the remains of the capsule, if any stays 
in the anvil 


Waterproof Ticket Holder Made 
from Old Inner Tube 

To keep rain 
from damag- 
ing tickets and 
hill sheets, left 
by truck driv- 
ers near a. tem- 
po r ary and 
somewhat iso- 
lated loading 
platform, a 
neat holder 
w a s m a d e 
from part of 
an old inner 
tube, as shown; Two small strips of wood 
were placed opposite each other on the 
inside of an 8-in. piece of the tube, and 
tacked to the wall. Another short strip 
was similarly used to fasten the bottom, 
forming a pocket. A flap, a trifle wider 
than the pocket, was cut and nailed sev- 
eral inches above it. which effectively pre- 
vented rain from getting inside. 


Silencer for Noisy Flush Tank 

To silence noisy flush tanks, devices on 
the market are designed to be placed in 
the supply pipe to cut down the speed of 
the water as it enters the tank. The same 
results can be accomplished in about an 
hour's time at a negligible expense in the 
following way: Get a No. 18 flat-bead 
wood screw t 4 in. long, and a length of 


wire solder. The latter is wrapped around 
the screw' spirally, allowing H~ n i* space 
between each turn and winding it in the 
direction opposite to the threads* The 
screw and spiral are then driven into the 
supply pipe, leaving a short piece ot the 
screw projecting out of the end of the 
pipe, after which the screw head is cut off. 
Of course, the pipe is removed in order to 
do this* When the pipe is replaced, the 
water will be sufficiently retarded to stop 
the noise,— Ernest Romkee, Colorado 
Springs. Colo. 

Tube Helps Empty Bottles Quickly 

Narrow-necked bottles cannot be emp- 
tied rapidly because air cannot enter 

quickly to re- 
place the out- 
flowing liquid. 
However, by 
insert! n g a 
piece of tubing, 
bent as shown, 
into the bottle, 
the bend mak- 
ing it possible 
to wedge the 
tube in place, 
air is given ac- 
cess to the bot- 
tom of the bot- 
tle as soon as 
this is turned 
over, and the liquid flows out without 
gulping — llarrv Moore, Montreal, Can, 
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Marking Rows in Garden 

Onion s, carrots, parsnips and a few 
other garden vegetables have so little foli- 
age at the beginning that weeds almost 
hide the rows from view, and h becomes 
difficult to cultivate such plants without 
danger of hoeing them out or covering 
them up, especially if a wheel hoc is used, 
To overcome this trouble, one farmer 
mixed a small quantity of lettuce seed 
with the onion seed, cabbage seed with 
the carrot seed and radish seed with the 
parsnip seed. The leafage of these added 
greeta s is always conspicuous, and as they 
grow fast they make good row markers 
for the slower-growing plants, — H. II. 
Siegele, Emporia. Kan>. 


Old Inner Tubes Make Comfortable 
Chair Seats and Bunks 

Old inner tubes make good chair seal* 
and will also be found satisfactory as sub- 
stitutes for springs in a cot or bunk. C ut 
the tubes into 2-in. strips ot the proper 
length and fasten the ends to the chair or 
bunk frame with large-head upholsterers' 
tacks, weaving the strips as shown. The 
best method of doing this is to tack down 
all the strips running in one direction first, 
then weave in the cross strips, and tack 
them all down. By using red and gray 
rubber, pleasing effects can be obtained, 
— Russell Alexander, Washington, ind. 



Basket- Weave Chair Seats arid Bunk SprinRS Made 
from Placarded Inner Tubes 



Fruit Jars Containing Minnows and Suspended in the 
Water Attract the Fish 


Effective Fish Decoys 

When fishing front the shore the decoys 
illustrated will often be found effective. 
< let several fruit jars of large size, punch 
holes in the tops, and, after filling the jars 
with water, put in the minnows* l ie a 
length of heavy cord to the lids and sus- 
pend the jars from tree limbs projecting 
over the water as shown in the illustra- 
tion, then watch your luck change, — R* D. 
Rose, Maud, Miss. 


Preventing Accumulation of Water 
in Gas Tank 

Water, causer! by the condensation of 
air on the sides of a partly filled auto gas 
tank, often causes trouble as it settles to 
the lowest point of the gasoline system 
and may then obstruct the flow of gaso- 
line in the case of a gravity-feed system, 
or it may freeze if the temperature is low 
enough, thereby also shutting off the gas- 
oline supply. This trouble is more likely 
to occur when (he gas tank is kept only 
partly filled. If you have had any trouble 
with water in your gasoline System, make 
it a practice to keep the tank full, — C. Ed 
Packer, Chicago* III. 
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Simple Method of Tempering 
Tools 


Bolts Equipped ■wvictl This Float Can Be Readily Located If They 

Have Sunk 


Float Shows Location of Sunken Boat 

Every year a great mini her of small 
boats equipped with outboard rumors c;i[p- 
size anti are tost in deep water, Some- 
times they are recovered, hut more often 
they cannot be located and are therefore 
abandoned. The trouble can easily he 
eliminated hy providing a float fitted with 
a reel, which will rise to the surface and 
can easily he found by 
the searching crew. 

The drawing shows a 
float. 2 ft. long and 1 
ft. wide, with a recta ti- 
gular hole cut in tile 
center to accommo- 
date the reel on which 
twice as much line is 
wound as is necessary 
for the float to reacts 
the surface from the 
deepest point in the 
lake, A pulley is fitted 
to the boat and the 
line ts passed through 
it and then tied to the 
final as indicated. The 
buoyancy of the float 
will cause the reel to 
unwind, and the line 
will slip through the 
pulley on the boat as 


Tempering tools, such as drills, 
cold chisels, etc,, in the regular 
way is a task that usually requires 
considerable experience. How- 
ever, tin ere is an easy method of 
doing this which can he followed 
by anyone even though he has 
never before attempted such 
work, just heat the point of the 
drill or the part of the tool to be 
tempered to a cherry red, and then force it 
about J /z in, into a bar of lead. Leave it 
there for about 30 seconds, then remove 
and plunge it in cold water. The result 
will he a hard and tough edge. 


Improvised Clothes Closet 

Many home owners, who seldom use 
their attic, will find that the attic stair- 
way can be utilized to 
advantage by trans- 
forming it into a 
clothes closet as 
s 1 1 q w ii . A p a n el as w i d e 
as the stairway, forms 
the back of the closet, 
It must, of course, he 
made re m o v a b 1 e T 
which is done by nail- 
ing l wo grooved 2 by 
2- in. strips to the walls 
and sliding the panel 
between them, A han- 
dle is provided on the 
lower part so that it 
can be raised when 


A Seldom- Use-rJ Atlic Stairway Offers a Prac- 
tical Solution of the Closet Problem 


necessary. Strips of yl- 
in. stock are screwed 
to the panel and to the 
walls to serve as sup- 
ports for clothes 
hooks. 


the float rises to the surface. It 
must be located in such a position 
that it will not be obstructed in 
any way, ami must he held in a 
suitable housing, such as a box 
on the deck, so that it will not fall 
into the water in ordinary condi- 
tions.' — Harry A. Leonard. Hol- 
lister, Calif. 





Buffing Head Makes Vertical Sander 


By M. CLYDE SMOCK 


T'HK LITTLE binder described below 
A is not only cheap and fcasy to construct, 
but is an exceedingly use fid tool in the 
small shop. With its drum running verti- 
cally and the table in /a horizontal posi- 
tion, the sanding of curved pieces, such 
as table kgs, can be dfone very accurately, 
since the tines on the 1 work are always in 
plain sight, / 

The main element, 1 of the machine is an 
ordinary bulling or polishing head, having 


With a hacksaw, cut off the end of the 
spindle that carries the chuck, allowing 
% in, to project beyond the bearing, then 
fasten the head to the end piece as shown, 
using long screws. The end of the bear- 
ing should be even with the tops of 
the codpieces, and the spindle should be 
made exactly vertical, before the screwing 
down is done. 

Cut the table to si^e and bore or cut a 
3-in. bole for the drum, then fasten it with 




Curved Work, like Table Legs. Can Be 
Finished Accurately ti> the Line with This 
Easily Made Vertical Drum Sander, the 
Layout Marks Always Being ijj View 


a taper screw on one end of the spindle 
and a chuck and flanges on the other. 
Such heads can be bought for as little as 
$1.50, but the writer suggests that one be 
purchased costing from $3.50 to $4.50, 
since the higher-priced machines have 
split hearings for taking up wear and thus 
preventing spindle chatter. 

Begin bv fastening the two endoW^ 
of the table, shown in the drawings, 
base, using glue and screws driven through 
the base into the ends. Next fasten the 
bottom strips to the 
base, and then put the 
table supports in place, 
using glue and screws. 
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The machine can be finished in any 
manner desired. The writer gave the ta- 
ble two coats of alu tn inum-bronze paint, 
followed with two thin coats of shellac, 
thus providing a smooth, hard surface; 
or the table can be covered with sheet 
metal, such as galvanized iron, although 


L^ft, Top, Completed Spindle Sander i Below, tend 
View Showing Table Support, and, Right, Side View 
Showing Arrangement of Buffing Head and Drum 


fiat head screws, 2 in. lung, countersink- 
ing the heads into the top. so that they 
will not interfere with the passage of the 
work across the table. 

The sand drum is of hardwood, prefer- 
ably maple, from \]A to 2\ A in. in diameter 
and 4 in. long, A shallow groove, l /$ in, 
deep and }-n in, wide, is cut lengthwise 
of the drum, and the sandpaper is fas- 
tened by wrapping if around the drum, 
with the ends overlapping in the groove, 
then tacking h in place, with the tacks in 
the groove. The hole in the end of the 
drum is very carefully centered and 
drilled, and the drum screwed on the 
tapered end of the spindle. 

A round or flat belt, depending on the 
type of pulley used on the heath is run 
to the motor through the back of the 
sander. The speed should be from 2,000 
to 3,000 i\p. m. 

When using the machine, remember to 
apply a light pressure, and to keep the 
work moving constantly; otherwise the 
drum will “eat” into the wood. The spin- 
dle should run clockwise when viewed 
from the top* 


this is not essential Also, the whole frame 
of the machine may he constructed of 
angle iron, if the builder prefers this to 
wood, using I % or l,b£-iii. angles for the 
legs and table supports, and 1^-in. flat 
iron for braces. 

Wire Gripper for Flat Stock 

Two pieces 
of fiat bar 
stock ar e 
used to make 
the wire grip- 
per shown in 
the drawing. 
The In w e r 
jaw is slotted 
to receive the 
end of the 
upper jaw. 
Across the 
forked end 
two notches are filed to take a pin which 
is driven tight into the other jaw. Both 
are drilled to take the pulling leads, and 
the wire is slipped between the jaws, 
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This Sclf-A liaing Shafi Hanger Gan Ee Made fiom Pipe Fittings with Little 
Expenditure of Time and Labor 


Self-Aiming Shaft 
Hangers 

A u t o m a t i c a line m e n t 
is the feature of the small 
shaft hanger slvo w n , 
which was made almost 
entirely of pipe. The part 
housing the shaft hear- 
ing is a plain malleabEe- 
iron tee. The ends of the 
tee arc cut away as indi- 
cated, and two holes 
drilled and tapped dia- 
metrically opposite each 
other to receive the set- 
screws. The ends of the 
setscrews are ground to 
the same angle as that of 
the drill which is used to 
make a seat for them in 
the bearing. A standard 
bronze bushing of suffi- 
ciently small diameter to allow it to move 
freely in the tee is used. As a substi- 
tute for a regular hearing hushing, an 
automobile spring-shackle holt bushing 
has been found satisfactory. A pipe 
nipple is fitted into the threaded part of 
the tee and is then slipped into a larger 
nipple, in which it should make a sliding 
lit. Four slots are sawed lengthwise in 
tire end of the second nipple so that this 
end can be compressed tightly on the 
smaller nipple by means of a suitable lock- 
nut, after the shaft hanger is adjusted. A 


Hour flange which fits the lower end of 
the larger nipple is screwed to the wall, 
celling or other support for the line-shaft. 
The sizes given in the drawing were fol- 
lowed by the writer, who used spring- 
shackle bolt bushings for bearings, ac- 
commodating a shaft. Ordinary 

8-.U machine screws were used to hold 
the bushing in the tee. which was of 
size, The smaller nipple also was of 54- 
in. size, which was found to fit nicely in a 
nipple. — (1. T, Fowler. Bakersfield, 
California. 



Card File for the Auto 

For the salesman, collector or other 
business man covering a territory in his 


Salesmen arid Collectors Will F Lrt d This Card File s 
Great Convenience 


car, a card file. Installed under l be instru- 
ment board, as shown In the illustration, 
will prove highly useful. The bos con- 
taining the drawer is held in place by 
means of metal brackets and, if desired, 
the drawer can be padlocked. — M. Mac- 
Donald. Brooklyn. N, V, 


Preventing Loss of Hotel Keys 

An effective method of reminding pa- 
trons to return the room keys when leav- 
ing, has been found by a summer-resort- 
hotel keeper. At the end of the fiber tab 
to which the key is fastened, a small bell 
is attached. The little bell tinkles a gentle 
reminder, which has prevented the loss of 
many keys* 
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'' ~Rv Edward Thatchei- 


'T'lIF, HOMEMADE draw- 
^ i n instruments shown in 
the accompanying drawings 
have been in constant use for 
severs] years, and, although I 
have a splendid commercial set 
of instruments, I seldom use 
them, as I much prefer the 
quick and rigid adjustment of 
the homemade tools, I use them not only 
on the hoard, hut also on the bench, where 
I constantly make drawings as I work, 
or utilize them to lay out the work itself. 
The surface gauge, while not strictly a 
drawing instrument, is included because 
of its usefulness in layout work, for w Inch 
purpose I prefer it to a very expensive 
one I own. especially for such work as 
modeling 

The drawings are all self-explanatory, 
and little need be sard about the const ruc- 
tion of the instruments. The compasses 
and dividers are made from common 
spring dividers as sold in the chain stores 
for machinists" work. One leg of the 
dividers is filed down until the surface of 
the end is large enough to drill a small 
hole to take a phonograph needle. The 
needle is soldered in place, using killed 
acid as a flux, and either a heavy soldering 
hit or a small blowtorch to heat it. The 
dividers have a needle soldered in each 
leg, and the pen and pencil compasses 
a needle on one leg and a pen or pencil 
holder on the other. For the pencil, a 
common brass pencil tube is used, and 
soldered to the compass leg as shown 
in one of the sketches. For the pen. the 
metal end is removed from an ordinary 
penholder and soldered to the leg of the 
compasses. 

For very large circles, a good trammel 
bar is made up from a small -diameter 
curtain rod, a couple of good-sized bind- 
ing posts, a pencil holder and a phono- 


graph needle, assembled as shown. Two 
of the trammel points may be made with 
phonograph needles, one with a pencil 
holder and one with a penholder, so that 
the instrument can he used for all varieties 
of layout work and drawing. To solder 
the needles in place, screw into the bot- 
tom hole of I lie binding post an N-32 screw, 
of such a length that it will not lock on 
the trammel bar. Force the needle into 
the slot in the screw head so that it 
stands upright, and solder firmly iti place. 
The handle for the trammel point is a 
common wire nail, threaded 8-32 and sub- 
stituted for the knurled -head screw, 

t'o make the pens hold more ink, sim- 
ply cut a strip of thin, springy brass and 
force it into place on the underside of 
the pet) point and up into the holder as 
shown. Quite a quantity of ink will then 
be held in the space between brass and 
pen, and will flow to the point as needed. 
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Cheap Sidewalk Mafle of QR-e-by-Four-lEJiih Boards 
for Mwddy Patches between Farm Buildings 


Board Walk for the Farm 

Made of strips of 1 by 4-in, material, 
nailed together as shown in the illustra- 
tion, this sidewalk for tile farm sheds 
water as soon as it falls, and has heeti 
found highly satisfactory over muddy 
patches between the house and near-by 
sheds. The cost also is much less than 
that of a cement walk, as it can be made 
from old stock found around the farm. 
The spaces between the boards should be 
so narrow that they will not catch even 
the foot of a child, — Flora Clark Gardner, 
Tipton, Iowa, 


Attachment Makes Drill Chuck 
of Automatic Screwdriver 


Your automatic 
made more useful 
chuck so that you 



screwdriver can be 
by fitting it with a 
can use drills from 
Vi to in, in, 
diameter. Get a 
small T- wrench 
for taps, which is 
obtainable at any 
5 a n d 1 0- c e n t 
store. Knock out 
the cross rod and 
saw off the shank 
a reasonable dis- 
tance fro in the 


chuck, then turn the shank to the proper 
diameter to tit the screwdriver, A notch, 
corresponding to the one on the screw- 
driver bit, is filed in the shank, after 
w hich the attachment is ready for use, — 
Warren L. Miles, Providence* R, I. 


Quick Return for Arbor Press 

When pressing a large number of small 
pieces in a bench arbor press, raising the 
arbor after each operation means consid- 
erable work, A good method of elimi- 
nating this is as follows: Drill and tap a 

hole in the top of the spindle, drop a 
spring of sufficient strength down over it 
lo raise the arbor spindle, but not strong 
enough to interfere with the operation of 
the press. In doing this, use a washer on 
the end of the spring and insert a cap- 
screw through the washer, driving it into 
the tapped hole in the end of the spindle. 
The screw serves to adjust the tension of 
the spring besides holding it in place. The 
operator presses down the spindle, which 
rises of its own accord as soon as it is 
released. — Charles R. Whitehouse, Bos- 
ton. Mass. 


Sanitary Base Shoe Is Better 
Than Baseboard 



Usually a baseboard has a piece of 
quarter-round stock on the edge. This 
often loosens, exposing 
cracks in which dust and ver- 
min arc likely to gather. To 
prevent this, use instead the 
sanitary base shoe shown in 
the illustration. It is nailed 
in place before the finish 
floor is laid, and its lower 
edge is of the hail 

same thick- 
ness t h e 
finish floor so 
that both wilt 
fit together flush. When installing the 
shoe, plane the back side at a slight bevel 


so that, when the piece is nailed in place, 
the top edge will fit tightly against the 
walk ! he dotted lines indicate the wrong 
position of the nail, which should be 
driven into the shoe at a 45 ' angle and 
penetrate into the subfloor, — H. H. 
Siegcle, Emporia, Kants, 
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THESE MOVING SCARECROWS ARE EFFECTIVE 



These Homemade Sheet-Metal Scarecrows, Which Rotate in the Wind!, Have Been Found Effective on 

Farms to Keep Geese Away from Wheat Fields 


Moving around in the wind like huge 
weather vanes and thus constantly shitt- 
ing position, the scarecrows shown in 
the drawing have been found highly effec- 
tive. 21 of them being in use on my 700- 
acre farm* The body portion, resembling 
a man holding a gun, Is cm from sheet 
metal, and is fastened to a length of -Hf -in. 
pipe bent as indicated. The pipe should 
extend about 2 ft. below the body and is 
inserted into a 24-in, length of l>4-m. 
pipe, provided with a cap at its lower end 
and sunk into the earth. These scare^ 
crows have kept geese from taking wheat 
crops, a task which formerly required the 
services of several hands.- — W, H. Jones, 
Oroville, Calif. 


Annealing Tool Steel Quickly 
for Machining 

Carbon tool steel can he annealed quick- 
ly so that it can he machined, in the fol- 
lowing way: Place it in a furnace and 

gradually run up the temperature to 
1,360“ F.. or if a furnace is not handy, 
place ft in a fire and heat it very slowly 
until it Es a little under a cherry- red, after 
which it is allowed to cool until it looks 
black in the light, but is still a dull red 
when held inside a keg or box. Keep the 
steel in such a dark place until it is just 
cooling from a dark red and then quench 
it hi water at 60° l 7 . The steel will be a 


grayish white and appears to be glass- 
hard, hut it will be soft enough to ma- 
chine. — H, K, Ellis. Cincinnati, Ohio, 


Cheap Power for Centrifugal Pumps 

When installing two centrifugal pumps 
for excavating work in the bed of a 
stream, the contractor saved several hun- 
dred dollars by purchasing two used 
automobiles having good motors, to drive 
the pumps, one pump living connected 
directly' to each drivesbait. The car bodies 
were removed and the ends of the frame 
cut off with a torch. An A-shaped frame 
of 3-iti, angle iron, welded to the car 
frame, was used to lift the pump about 
with a crane. — Jos, C. Coyle, Denver, 
Colo ratio. 



Centrifugal Pumps Connected Directly to Driv-cshafts 
of Old Autos 




merely illustrate the method of 
doing the work, we are showing 
complete plans and dimensions 
for making a small occasional ta- 
ble, ornamented in this way, which givea 
an idea how the work improves the ap- 
pearance of parts that are not especially 
attractive when left plain. 

The column and four legs are first made 
in the rough, and then Lise square corner 



POSSESSING a distinctive charm of 
1 iJs own, reeded and tinted work is not 
nearly so exacting as woodcarving, and 
it can readily be done by the home worker. 
Reeding and fluting are terms used to de- 
note the corrugations cut in the surface 
of furniture, which are usually confined 
to the legs, columns and heavy frame- 
work. Reeds* often 
called beads, are 
c o n v e x in for in , 
while (lutes are con- 
cave, and are stink 
into the surface. 

Both can also be 
combined in alter- 
nate reeds and 
flutes. In the ac- 
companying draw- 
ings examples of 
both are shown, the 
column of the table 
being both reeded 
and fluted, while 
the corner newels 
of the top arc fluted 
only on one side. 

The tools needed 
are merely a few 
curved chisels or 
gouges of various 
sizes. Rather than 


newels for the table frame are cut and 
their finials turned. Red gum wood, lr H-j- 
iu. stock, is used for the base, fancy wal- 
nut plywood is obtained lor the top and 
sides, while the remainder of the hidden 
work may be birch. For the column, rip 
live pieces from 1: Fie-in. gumwood, each 
piece -d in. long and 4 in. wide. Glue the 

live pieces together, 
face to face, mak- 
ing a block as 
shown tn the upper 
right-hand section 
of the drawing on 
page 167, and clamp 
solidly to dry. For 
the four legs, rip 
eight pieces from 
the same stock, 4j4 


Laying. Off Guidt Lints on The Curved Surfait- of (he 
Talk Column 


in, wide and 12 in, 
long. Glue those 
together iti pairs 
to make the I^-in. 
thickness required. 
Re particular, when 
clamping the stock, 
to draw the parts 
tightly together in 
order to get a good 
joint For the cor- 
ner newels, get a 
piece of solid wal- 


]G<5 




mil. 1 l A in, square and 30 in. long. 

Plane smooth, square t Si c ends 
and then cm this into four 7-in, 
lengths. Set up each piece in the 
lathe and strike lines across the four faces 
and I in, from one end. Turn to ap- 
proximately the shape shown in the same 
drawing, hut be sure to gel the four pieces 
exactly alike. Sand the work smooth 
while in the lathe. Cut the rahbei and 
housing a- indicated, in, wide and Jg 
ill. deep, oil all tour pieces., Run a fx, by 
groove close to the edge on the back 


gle of 30 ° T after which the form of the 


face of the front newels and on the front 
face of the back newels. These grooves 
take the end panels. Stop the grooves at 
the turning, so that they will not deface 
the finished work. 

After the stock for the legs has dried 
for 24 hours or more, remove the clamps. 
Make a full-size layout on cardboard, us^ 
ing 1-in. squares as indicated in the lower 
right-hand detail. Trim the cardboard 
template to the proper shape. Then care- 
fully saw one end of each piece to an an- 


leg is laid out on the wood. Saw to the 
line with a sc roll saw, if a band or jigsaw 
is not available. Then sand the sawed 
edges smooth. 

The column provides an interesting job 
in turning. Most small lathes used in 
home workshops have motor head stocks, 
that is, the motor is directly connected to 
the work so that no variation in speed of 
the live center is possible, For this rea- 
son. it is necessary to have the work care- 
fully balanced so that it will drive at the 



f ctfimTfdeoRE: 




DETAIL Of CDfhLR 
MIM-L. A HEQ. 


DETAILS ttf 
CdiUWiN 
AMD BASE 


ASSEMBLY, TA6L£ FRAME, 


EWE? PANEL 


16? 




168 


P O P U L A R M E C H ANUS 



Left, Sc raping Edges SmoDib with Go-uge; 
Center. Finked Table- Cotunsn; Light, 
Laying Off Lines on Legs with a Gauge 


high speed without excessive vibration. 
Locate the center by diagonals, drawn 
on the ends from corner to corner. Set 
your dividers to a ratlins of 2 in. and scribe 
a circle on each end of the work. Plane 
off the four corners with a jointer plane 
or. if a circular a an is handy, tilt the table 
45° and saw off the corners. The result 
will be an octagon -shaped piece whose 
sides are tangent to the circles scribed at 
the end'. If cut in this way, the piece 
usually will be well balanced, but if not, 
plane off the faces until it is. Do not per- 
mit any vibration of the work, as this is 
not only dangerous but is apt to do con- 
siderable damage to the motor hearings 
within a few minutes. First turn the piece 
to a cylinder of a uniform diameter of 3 'A 
in. Lay out the separate sections as in- 
dicated in tire drawing, Turn to the de- 
sired shape anti then sand with progres- 
sively liner grades of paper to a 
very smooth surface. Be particular 
about the sanding, as it contributes 
greatly to the appearance of the 
work, and makes it easy to finish 


properly. Before removing the work from 
the lathe, set the dividers to about l /4 in. 
and step off the divisions of the reeds 
around the smallest diameter ol the sec- 
tion to be reeded and tinted. Should the 
divisions step unevenly, change the ad- 
justment of the dividers slightly until 
they come out accurately. On a diameter 
of 1 -)4 in., you can lay off exactly 22 divi- 
sions of Y\ in - tacit. Mark each division 
with a pencil. Set a marking gauge 
against the toolrest. adjust the arm until 
the point is directly over the axis of cite 
work and then mark each division, sliding 
the gauge against the tool rest while hold- 
ing the work from turning. Score the 
wood heavily so that the marks can be 
ea>ily seen. 

After the column has been marked „ it is 
locked in a horizontal position in the vise, 
and the cuts are started at one end, using 
the gouge. Keep each cut uni- 
formly % in, in depth and work 
gently, giving the handle an os- 
Hating movement with the 
risi as an axis line, This will 
itt the chip at the edges and 
prevent the tendency to 
run out and damage the 
work. The line scribed 
as a guide must he kept 
in the center of ihe chip. 
Guide l lie gouge with the 
thumb and first linger of 
the left hand, using the 
right only to apply the 
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pressure. It is best to begin at one end 
and run the separate cuts around the en- 
tire circumference, bringing them only 
to the point where the tool begins to meet 
the opposing grain of the wood.. Then 
turn the work in the vise 
and repeat the operation 
from the other end. After 
the hollow cuts have been 
completed around the col- 
umn, and work is evened 
up, take a ^-in r gouge and 
turn it over so that it can be 


Fitting -tli e Legs to the Column Requires 
Care and Accuracy 


fill to locate the legs accurately in the ver- 
tical position on the column so that the 
finished base wilt stand true anti firm on 
the floor* Spread glue cm the joining ends 
and drive the screws home, drawing them 


used as a scraper to round off the sharp 
edges of the reeding. 

The fluting of the legs is done practi- 
cally the same way* As the width of the 
leg is IH in., six guide lines are made. 
When fi nished, coumevbore the legs first 
with a v /i-\ n, and then with a j4-in. bit 
at the point indicated, to accommodate a 
single heavy screw. The ends of the legs 
that join the column must be cut concave 
to an accurate lit. Use a wide gouge and 
pare the ends to a depth of about l /i in. 
Then use a sanding drum of the proper 
diameter in the lathe, as shown in one 
of the photos. Sand to a perfect fit on 
the column, Locate four equidistant points 
about the circumference at the lower end 
of the column and drill small holes to 
take the screws to hold the legs. Be care- 


up very tight so that the joint will fit 
snugly* Fill the holes up level with the 
top of the reeds with plastic wood, which 
can be later cut down to conform to the 
surface. 

Run the fluting on the two front 
newels. The two front drawer rails are 
cut from solid walnut to exactly 

24*4 >u. in length and lj4 in. in width, and 
are then planed to $4 in. in thickness, A 
groove, hi, wide and Vi in. deep, is cut 
in the center of the back edge of each 
rail. The back rails, of birch, are made to 
exactly the same dimensions. Assemble 
the front and back rails to the newels 
first, using glue on the joining ends, glue- 
sizing the ends first before the final coat- 
ing is put on and the work clamped. Cut 
the hack panel from Y~' ,n - plywood and 
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t into the grooves when assembling. 
When dry, lit the runner and the center- 
, piece in place* using glue at all the joints 



and damping it tight, making sure that 
the parts are correctly positioned. Cut 
the end panels from J^-in. walnut ply- 
wood so that the grain will be vertical. 
Do not glue the etui panels, but trim them 
to a light lit and leave loose. The drawer 
front is made of Uin-in. walnut plywood, 
ripped to 4 in. in width, and cut to 24 in, 
in length. Rabbets, \i by y'- in., are run 
on the back edges and .across the ends, 
For the inner construct ion, % -in. stock 
is used, the drawer sides being simply 
nailed to the shoulder of i ho rabbet across 
each end of the front. The usual grooves 
are cut for *4-in. plywood for the bottom, 
and the whole is then glued together in 
the regular way* Round over the edges 
of the drawer front with a block plane and 
sand very smooth. Try (he drawer for lit 
in the frame and set the guides. 

The top is cut from 1: Ha-in, walnut ply- 
wood to the dimensions indicated. If a 
molded edge is desired, take the top to a 


cabinet shop where this can be done. Bore 
a 1-in, hole at the centerpiece of the table 
frame to take the dowel turned on the 
end of the column, spread glue under- 
neath and, after noting that the frame is 
correctly positioned, lock the parts se- 
curely with four screws, equally spaced 
and driven tmo the end of the column. 
Lay the top uti a flat surface, upside down, 
invert the frame over it and screw' the 
parts together. Stain all gum wood parts 
with a walnut oil stain, wiping the reed- 
ing lightly to obtain an antique finish. 
Fill all the walnut with walnut paste tiller. 
Allow it to dry thoroughly and then sand 
the wood smooth with 6-0 wet -or- dry 
paper and linseed oil. The oil brings out 
the beauty of the walnut and at the same 
time prevents the fine paper from dog- 
ging, After all parts have been sanded, 
clean up with turpentine and give them 
two coats of high-grade flat varnish, 
W hen dry, rub all the fiat surfaces with 
R-0 wet-or-dry paper and linseed oil. Then 
rub down with powdered rot ten stone and 
oik having the cloth soaked with the oil 
and the rubbing stone being sprinkled 
lightly over the surface. Continue the 
rubbing until a soft satin finish is ob- 
tained, Last of all, apply two bronze 
pendant drawer pulls to the front of the 
drawer. 

The last drawing shows two other 
methods of reeding and liming. The box 
in the tipper detail is used for straight 
pieces having a uniform thickness 
throughout. The work is held securely by 
means of wood screws driven through 
both ends, as indicated. One end is ad- 
justable to suit the length of the work, 
A device resembling a marking gauge in 
general construction and method of use, 
is provided with a fluting or reeding tool. 
These are virtually scrapers, made from 
old hacksaw blades, ground down to the 
required shape and sharpened to a keen 
edge. 

The tool is placed in a square hole 
and tightened by means of a wedge. In 
the lower detail a small motor-driven tool 
is shown, which can be used for reeding 
and fluting curved pieces as well as those 
of uniform diameter. While the work is 
held rigid in a lathe or index centers, the 
tool is moved along the surface as indi- 
cated. 
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Washing Painted Walls 

Anyone who has tried to wash the dirt 
from painted walls and ceilings knows 
how difficult it is to get a clean job with- 
out streaks and smears. Here is a method 
that results in as good a job as can be 
desired without the objectionable features 
just mentioned. Make up a hot solution 
of concentrated washing powder, using 
enough of the latter to make the mixture 
assume a jellylike consistency when it has 
cooled. This paste will not run and 
splash around. Apply it to the surface 
of the wall with a calcimine brush and 
use the same brush to rub the surface, 
which will quickly loosen the dirt. Then 
take a sponge, immerse it in clean water 
and wring it out thoroughly, after which 
it is used to absorb the paste and dirt on 
the wall. It has been found that a stiff - 
hristle brush is not satisfactory for loos- 
ening the dirt, and doth cannot he used 
to advantage as a substitute for a sponge. 
“—Frederick J, Pease, Wauwatosa, Wis. 


Canvas Bag Aids Ice Delivery 


To avoid dripping water on the floors 
of homes, a western ice company pro- 



vides its men 
w i t h water- 
proof canvas 
bags, as 
shown in the 
p h o t o. The 
m e n also 
carry towels 
to wipe up 
drippings 
around t h c 
icebox when 
the ice is transferred from the bag to the 
icc compartment, — H. A, Kotldermam 

Oakland, Calif. 


Homemade Fly Paper 

Fly paper can he made at home at a 
cost of about 1 cent for a dozen large 
sheets. All that is needed is 2 lb, of 
rosin and 1 pt. of castor oil Heat these 
ingredients together until the mixture 
looks like molasses. Then take an old 
paintbrush and smear it on sheets of 
paper, doing this while the mixture is 
hoi — H, G. Moore, Washington, D. C. 



An Electric Outlet cm the Workbench Will Save the 
Worker Consider able Time 


Handy Outlet for the Workshop Bench 

When using a small drill or other elec- 
tric tool in the workshop, it is usually 
necessary to remove a lamp, which is un- 
handy and involves quite a waste of time. 
It is much better to provide an extra out- 
let on the bench. — A, Mathieu. Chicago. 


Turning Cams on a Lathe 

Turning cams oil a lathe was success- 
fully done by the method shown in the 
drawing. Make a bearing in the com- 
pound rest to hold the shaft or arbor. 
Use two pieces of cold- rolled steel with 
a key in one piece to lit the tool slot on 
the compound rest. After clamping the 
pieces together, a hole is drilled through 
them to fit the arbor. The depth of the 
cut can be regulated by tapping the cut- 
ter. The compound rest is set to angle 
B and fed in and out at that angle.. 
The tool is 
set in a tool 
holder that 
is clamped to 
the faceplate. 

Quick and ac- 
curate work 
can be done by 
this method, 
ed the 
s set up 
properly. 


provid 
work i 
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Seeder Attached io Old Auto Fatted with Iron Wheels 
Covers 165 Acres a Day 


Seeding Large Area with Old Auto 

Equipping his old flivver with iron 
wheels and installing a grain seeder on 
the hack, a San Joaquin valley farmer is 
aide to sow 165 acres of barley a day. He 
keeps a straight course across the field 
by driving directly toward conspicuous 
targets placed at each end of the field, the 
position of the targets being changed 
every time he reaches them. The tracks 
made on the ground also help him to keep 
a straight course. 


Flywheel for Hand Emery Grinder 

It is well known that the efficiency of 
machinery operating under a fluctuating 
load can he greatly increased by provid- 
ing a flywheel, and 
this also applies to 
a hand-driven em- 
ery wheel A neat 
flywheel can he 
made by melting a 
quantity of lead in 
a round tin-can 
cover, the diameter 
of which should he 
about 1 im less than 
the emery wheel’s 
and its thickness x /z 
or £4 in- After the 
lead has h a r d - 
ened and cooled, 


the cover is removed and a hole drilled 
in the exact center, the same size as the 
emery-wheel shaft. The disk is then 
slipped on the shaft after the nut and 
washer on one side of the wheel have 
been taken off. The nut is replaced but 
the washer will probably have to be left 
off. owing to lack of space. After tight- 
ening the nut, the emery wheel is revolved 
and the edge of the lead disk dressed off 
with a sharp chisel to balance it. 


Battery Compound as Insulation 

While doing some insulating work one 
day on a radio set, 1 attempted to make 
use of the sealing compound found on 
the top of old dry cells and E-batteries. 
However, after melting this material, it 
cooled too quickly and, if reheated, be- 
came brittle and worthless. After some 
experimenting I found that by stirring a 
little kerosene into the melted material 
it could he worked at about half of the 
heat previously required* Furthermore, 
the kerosene did not prevent the mixture 
from hardening properly. — Charles R, 
Powers, Owen, Wis. 


Measuring Segments in the Lathe 

Like many other mechanics 1 had con- 
siderable difficulty iti measuring the diam- 
eters of half bearings, segments and other 
pieces in a lathe. However, I solved the 
problem by using a holder for the inside 
micrometer, as shown in the drawing. 
The holder was made to fit the tail stock 
spindle, and a hole was drilled near the 
end to take the spindle of the micrometer. 
The holder was then saw-slotted, drilled 

and tapped iti the 
center for a 
knurled -head tight- 
ening screw. Now 
I can measure part 
of a circle just as 
easily as a com- 
pletely bored hole. 
Ttt use, the spindle 
is slipped in the 
hole of the holder, 
the tail stock is ad- 
vanced and the 
spindle is slid down 
to touch the work, 
after which the 



This Holder Mates It Easy to Measure Segments tn 
the Lathe 
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knurled screw is tightened All that re- 
mains to he done is to pttll the lathe 
around until t lie work comes to the tup. 
and the barrel of the micrometer i- ad- 
justed to touch it— Harry Moore, 
Hamilton, Can, 


Measuring Diameter of Small Hod 

A draftsman, who had no cali- 
pers to measure the diameter of 
a small rod* used a ruling pen in- 
stead, and found it entirely satis- 
factory for the purpose, The 
sharp edges of the ruling pen are 
placed on tile scale and the exact 
measurement can he read more 
accurately than with calipers.— 
F, Haraztm, New York City. 


Homemade Lawn Harrow Cuts Up Grass Roots and Loosen a 
Soil for N&w Seed 


Handy Jig for Pulling Down 
a Bent Fender 

For straightening automobile fenders 
that are badly turned up at the ends, the 
simpie device shown in the drawing has 
been found useful It consists of a .3j4-ft. 
length of §i-lr\. wire cable with a loop at 
each end* Attached loosely to the cable 
is a clamp made to fit the edge of the 
fender and having a setscrew for tighten- 
ing it. The damp is fastened on the edge 
of the fender, the loops a( the end of the 
cable are slipped over a double hook, and 

the latter is 
slipped over a 
rim bolt on 
the wheel. 
The wheel is 
then jacked 
clear of the 
ground a n d 
revolved as 
shown to pull 
the fen <1 e r 
d o w n „ the 
rope being passed under the hub. — Jos. 
C Coyle, Denver, Colo. 


Homemade Lawn Harrow Loosens Soil 

For loosening the soil of old lawns pre- 
paratory to seeding, the device shown has 
been used bv a Pasadena gardener. It 
consists of a set of four sharp-edged disks, 
weighted down with a curved block of 
concrete, supported on a pair of rubber- 


tired wheels, and equipped with a lawn- 
mower handle, so that the worker can 
easily push it. When renovating lawns, 
particularly where Bermuda grass with 
its long runners is present, much of the 
original root stock is left in the soil mak- 
ing it hard for new seed to take root. The 
lawn harrow cuts up the roots as well as 
the soil, making a receptive bed for the 
new seed. It is run across the lawn twice, 
at right angles. 


Squaring a Tapered Column 

A simple method of squaring the ends 
of a tapered column is indicated in the 
drawing. The square is placed at the 
point on one side of the column where it 
is to be squared, and a light line marked 
along the blade. The square is then re- 
versed with the blade passing through the 
same point and a second line is drawn as 
indicated. Di- 
vide equally 
the angle be- 
l w e e n the 
lines thus 
made and the 
bisector AB 
will be the line 
along which 
the coin tn n 
should be cut 
to be square, 

— N. R. May. 

L o u t s v i 1 1 e | 

Kentucky. 
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Grease Cup Used as Former for Making 
Wax Pattern Fillets 

Pattern makers 
will appreciate 
the illustrated 
device for mak- 
ing wax fillets 
for patterns. It 
consists of a 
standard grease 
cup provided 
w i t h a crank, 
and a pipe cap 
screwed on the 
end. One or 
,piore holes are 
>d rilled in the cap 
according to the 
sue of the fillets 
desired. It is 
possible to make 
four or five different sij.es at the same 
time. Ordinary yellow beeswax is put in 
the grease cup which is held vertically in 
a vise. — Ralph T. Stewart, Statesville, 
North Carolina. 


Tool for Cleaning Piston-Ring Grooves 

For tlie garage mechanic, who has fre- 
quent need of a tool for cleaning piston- 
ring grooves, the one shown in the draw- 
ing will be found useful, It is made of 
two strips of steel,, 4hi in r thick and 1 in. 
wide, each given a quarter twist at the etui 
where they are pinned together, They are 
then bent to conform to the average diam- 
eter of pistons with the projecting ends 
left straight to form handles. A groove 
scraper is made for each width of ring In 

general use, 
namely, : Vi o, %2 
and y A in. It 
consists of a 
small piece of 
s q ware stock 
g r o n n d a t a 
bevel and 
h razed o r 
w elded to a 
screw, which 
fits in a hole 
drilled through 
one handle and 
is held in place 


by means of a nut. In use, the scraper 
is inserted in the groove and the tool 
turned around the piston until the carbon 
has been removed. 


Replacing Valves 

When replacing the valves in an auto 
motor after grinding them, it is frequently 
rather difficult to push the stem through 
the small washer while the spring is being 
compressed. By countersinking the hole 
in the washer slightly on one side, the 
valve stem can readily lie pushed through. 


Automatic Switch for Water-Pump Motor 

In many homes where a motor pump 
has been installed in the basement to force 
soft water from the cistern into a supply 
tank in the attic, constant attention must 
be given to prevent the motor from run- 
ning after the tank lias been filled, To 
make an automatic switch, install a knife 
switch next to the overflow pipe as shown 
in the drawing. A screw hook is driven 
into the end 
of the switch 
handle to sup- 
port a small 
pail, which, 
when s u s - 
pended from 
the hook with 
the switch 
closed, hangs 
directly under 
the overflow- 
pipe, As long 
as the can is empty the switch will remain 
closed, but as soon as enough water has 
entered the can, the additional weight will 
pull the switch open, stripping the motor. 
This extra switch is connected in series 
with the motor-control switch., — G. E. 
Hendrickson, Argyle. Wis, 


How to Prevent Plaster of Paris 
from Setting Quickly 

Tn ca>es where work must be done with 
accuracy it is highly advantageous to re- 
tard the set ling of plaster of pans. This 
can be (Jorie by adding citric acid. % oz. r 
to every 25 lb. of plaster, which will delay 
the .setting from 2 to 4 hours. 
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YOU CAN MAKE IT — How would you 
like to fool your friends with an X-ray 
box, put on a picture show with a retlec- 
toscope, or show the rest of the gang how 
your homemade submarine can go down 
to the bottom of the fake and come up 
again? These are just a few of more 
than 100 articles, the directions for mak- 
ing which are given you in this booklet. 
And the best part of it is that you can 
make these articles out of old wooden 
boxes and odd pieces of lumber, You will 
have no difficulty in making any of the 
articles shown in this thirty-page book- 
let, since each one is illustrated, and its 
dimensions and directions for construc- 
tion are given Price Ten Cents. 


POPULAR WOOD- 
TURNING - -Here is a book 
that is written by a compe- 
tent authority from the 
standpoint of the man who 
uses his lathe fur pleasure, and who does 
not care so much about the "correct ' way 
of doing certain jobs as be does about the 
practical way, li is different from most 
other woodturnittg books., since it not 
onlv treats the subject from the practical 
amateur's standpoint, but covers it com- 
pletely and at a reasonable price. The 
hook will be especially useful to the 
owners of the popular motorized “home 
workshops, ' Sixteen pages, hi illustra- 
tions. . . Price Twenty-Five Cents, 


^jpo provide additional help for its 
readers in solving their daily 
problems. Popular Mechanics Maga- 
zine has compiled a list of booklets 
on various subjects which may be 
obtained at cost by addressing The 
Librarian, Popular Mechanics Maga- 
zine, 20(1 East Ontario Street P Chi- 
cago, Ilk, and inclosing the proper 
sum either in stamps or coin. 



MODERN INTERIORS— This 
interesting book is crammed full 
of suggestions for the home owner 
and for the small-shop craftsman 
who like to make their own built- 
in conveniences. Dining alcoves, 
kitchen cabinets, closets, dressers t 
bookcases, and a dozen other 
things, of simple construction but 
very attractive design, arc de- 
scribed and illustrated in its pages. 
Not only are the details of con- 
struction given for each piece, 
hut drawings show how the units 
may be combined into good-look- 
ing ensembles for kitchen, dining 
room, living room, bedroom and 
bathroom. Twenty- nine pages 
and plates. Price Ten Cents, 


One of the TiaSy-to-Makc Thingg Described in ,L Modern Home 
Interiors’ 1 ;; Shoes* Stockings and Polishing Materials All in One 
Handy and Good-Looking Cabinet 
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Sheet Metal Is Used as Substitute for Wallb-oard isi 
M in:afjrc Exhibits 


Sheet Steel Used for Exhibits 

WalTb oard lias given wav to steel, anti 
{lie .saw to the blowtorch in building cut- 
out backgrounds for miniature sets in the 
Los Angeles county permanent exhibit 
It was found that in exhibits where water 
was used, wall hoard or shellacked canvas 
could not be employed to advantage as 
rhesc materials absorbed moisture and 
warped or swelled. £«beel steel lias been 
found highly satisfactory for the purpose. 
The artist first daubs a sketch in rough 
outline on :i iti-in. steel plate and then cuts 
around it with an acetylene torch,, The 
hot metal often runs along the edges, 
cooling in large drops, and this adds to the 
attractiveness of the finished job, A large 
number of miniature exhibits depicting 
various phases of agricultural and indus- 
trial activities, are on permanent display, 
one being a harbor scene with moving 
vessels in the water. 


Ash Bin for the Basement 

One way of avoiding (lie bother of 
carrying out the furnace ashes each week 
is to build an ash bin to accommodate all 
the season's ashes, which can be cleaned 
out during the spring at a nominal cost. 
Ordinarily a 4 by 4 by 4-tt. bin will be 


large enough, the sides being built up of 
common brick seconds with a door, about 
6 In. wider than the coal shovel and about 
IS or 20 in. high, located in the center of 
one side at the floor level. Its purpose is 
to permit the removal of the allies. An- 
other door or opening is provided in the 
top, which consists of Xo. 3 grade lumber, 
covered on the underside with sheet metal 
to prevent the possibility of lire. Fre- 
quently, when building a new house, there 
will he enough brick left after the chimney 
has been completed to build such a bin,— 
Edgar C. Hanford, Springfield, Ohio. 

Hog Oiler for the Farm 

By wrapping a heavy rope around a 
post set up in the hog yard, the upper 
end of the rope being inserted into a 
pail containing oil, and the Lower end 
tacked to the post, an effective hog oiler 
can he improvised in a few moments at 
practically no cost. The pad into which 
the rope is run is also nailed to the post 
near the top, and it is kept well filled with 
oil. A hole to receive the rope should be 
punched from (he outside and near the 
bottom of the pail, and after the rope has 
been pushed through, the bent tit feta! at 
the edge of the hole ts forced back again 
until it comes Hush with the side, which 



Rope Wrapped around T J OSt Server a* Wick in This 
Homemade Hog Oiler 


will hold the rope securely and prevent 
excessive leakage of oil. — A. S. Wtirz, Jr., 
Ruckyford, Can. 
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^"V^ANKEE^ Automatic Push 

X I Prill was invented so you 
foulrl ilnvt si'frwfi '»r nallsl willt- 
out splitting l lie wood. 

Drill is revolved hy pushing oil 
handle. A spring brings handle 
Imrk for next push; revobinp 
drill-point backward to clear 
chips from hide, 

Repairing furniture, putting up 
bathroom lixturcs . , , wherever 
screws iire driven, you need ih*s 
(t, Yflnkee 1 ' I Prill to bore the holes. 
Any si/.e hole, from Vle-im-h to 


iy 64 -ineh. Eight “Yankee” Drill- 
points, each tested, carried in 
■lutgu/inc in handle of tool. 

Mechanics will tell you 
“Yankee'* tool making can't he 
copied « * , look for the name 
“Yankee” w hen you buy an auto- 
matic push drill. 

No. 41, — Used along with 
“banker" Spiral Screw-driver, by 
m eel tallies every w here. Price. S-d»U. 

N*i, 14. — Adjustable Tension 
regulates pressure to suit kind of 
wood, size uf drill. Price, $3.15. 


“jIaiukee” tooes 


TO HELP YOU MAKE THINGS 



Nortli [Srori. Mf^. Co.. Lt-liUdi Avenue, I'i k i ) lil) fjSiia, l . S. A, 

Mi idea is to save time and labor bemj me " Ynnki'f" Tool Hook, with action 
bttlnrf.* •f.iunvi.nji tii-w Two-Siii'cct L l-im-ti) Hafcirl UriEL, sl(rti> iiU IIt.ll , ■: wllh fa mao* 

, Vajikev Raii-het, Quick-Return sjijnit ScTvw^rivoTH.. Adjustable- Tension Pusli 

l>ri|l^ Riiwli > FI;lt]i 3 jinrf ( tuiiri tJrUls. AuldimtUr Italic 1 1 ]>ril I-;, K.iLi !ii i 

Tati WnncLiva, Removable- baae Vistt, etc. 


Maine., , 



A dele's" 


- p.Cpn J 
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“You have 
five days to test 
the car!” 


if I can bring it back if it doesn't suit? 
“Certainly, the Stud ebake r Pledge provides 
fi ve days f driving trial for every buyer. ff 


PLEDGE 
to the Public on 

USED CAR SALES 

1, 5 days 1 driving 
trial, 

2* 30-day guarantee 
on certified cars. 

3. Lowest price 
marked in plain 
figures. 


You have plenty of time to learn j use what the 
used car you select will do for you when you buy 
it on the famous Studebaker Pledge Plan. You 
can make your own rests of its performance, 
speed and comfort. And if it does not satisfy, 
you may return it within five days and apply your 
payment on ary car in stock, new or used! 

Last year, more than 150,000 
thrifty motorists bought Pledge- 
backed used cars. That’s because 
a good used, car is always a better 
buy than a cheap car bought new. 

Most Pledge- backed used cats 
have been thoroughly recondi- 
tioned to give new- car appearance 
and performance. 

INVEST 2c 

you may save $ 200 

Spc nd 1 c now for your ct j py of t h is i n te r- 
cSring and jnsimcrivnr booklet, 'How CO 
Jud^c a Used Car'" — it m-ay ^avc you as 
much as $200 on (he used esur you buy. 

Mail [he cOufiOiu - newt 


All certified cars sold on the Studebaker Pledge 
Plan carry a 30 -day guarantee. And every 
Pledge-backed used car has its lowest price 
plainly marked — one price for every buyer! 

See your Studebaker dealer first w hen you 
shop for a used car. Get the full protection of 
the famous Studebaker Pledge, 


STUDEBAKER 


Builder of Champions 



THE STUDE BAKER CORP. OF AMERICA 

(liv. J57. South Bend, Indian* 

Please send me copy of "How to Judge a. Used Cslt, 




Street ... 


City ... .... r , S tale- — 
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by bulkheads 


In a terrific storm at Booth bay. Maine, a Fairform 
Flyer crashed on the submerged rocks of the Saco 
River Jetty entrance, where many a yacht and mini- 
e rou 3 lives had been lost. Water flooded the main 
cabin, but not a drop passed the watertight bulk- 
heads of Masonite Pres' 1 wood. The boat slaved 
ailoat — the engines kepi running — and the cruiser 
was brought safely to port. 

This crucial test just i feed the Huckins Yacht Cor- 
poration in their reliance on Presdwood, Like ] tuji- 
dreds of oilier manufacturers they had found this 
grainiest wood board exceptionally strong and re- 
markably resistant to moisture. They had Ibu mil hat 
its smooth surface took finish beautifully, that j| was 
easily worked, Could he cut T sawed or punched and 
did not crack, split or splinter* Now, in dramatic 
fashion, tins grainless material vindicated the depend- 
ence placed, upon it, by saving both cruiser and crew* 

I n i n d usl ry uftc r i n d ust ry these same outstanding 
qualities of Presdwood make it almost invaluable* 
It builds highway signs and outdoor palmed bulle- 
tins. It panels fine homes and modern apartments; 
is used ill the construction of trays, Cables, toys. 


Masonite 

IV J.PRE S D WO OD 

Made bf tbf maters of 

masonite STRUCTURAL INSULATION 

■#+ 


of Presdwood 


dollies hamper^ waste baskets, magazine racks, 
bird houses, beehives, motor truck bodies, kitchen 
Cabinets, portable billiard tables and hundreds of 
other useful or decorative articles. 

In constructing bridges, darns, skyscrapers and 
warehouses, Presdwood is used to line the con- 
crete forms, it leaves the surface perfectly smooth 
and hard and free from grain and knot marks. It 
makes drastic reductions in costs, eliminates the 
lined of hand rubbing and greatly reduces the labor 
of making, installing and stripping the forms. 

Manufacturers, builders, contractors and home 
mechanics should read the fascinating story of 
Presdwood "s manufacture. It is to hi in the Presd- 
wood booklet which also Ibis eighty nines for this 
grainless wood board and tells how finishes are ap- 
plied, The booklet is yours for the asking. Just 
mail the coupon today. 

Masonite Corporation, III W. Washington Si. 

Chicago, III. 


MASONITE CO KPO II ATEON ■ M. C- 4 19-30 ' 

D#pl* L-7, lit UV-r Wa-hmsii-vn Slr«t, Cbiv-s^o 
Pkae* send mr, Ktrit. * &;i idjiiI^ ft' Mi-uHiti* ?i«gdinwl and i| 

LCLO I'ri.-^'l'n-UfJ tMtuklcl. 

A'jBIt . . | 

,-Mdra-ix .... ■ ___ __ 1 __ [ _ i __ ri _ | 
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Electric -Starting Sea-Horses 

. . . Faster Than Any Before 

WHAT A VACAHON AWA/TS AMER/CA NOW! 


Mounted on Johnson Boats to match — lighter, yet V 3 stronger-^ 
they outperform anything, size fof size, inboard or outboard 





Now from the shores of dancing 
waterways, leafy branches beckon you 
to life ar us best. To cruising at motor 
car speed! To racing, fishing, bathing, 
and exploring! 

Not if you bad a million dollars 
could you have a finer vacation than a 
Johnson Sea-Horse provides at $125 
up. Partial pay meats make it easy 
to own. 

Powerful Sea-Horses "16,” "24," 
and ”32,” introduce eleerric starters, 
with auxiliary hand starting — made 
50% easier by Johnson’s great Release 
Charger — made quiet by Underwater 
Exhaust. 

Smaller Sea-Horses "4” and ”12 
introduce alternate firing cylinders. 
Virtually vibrationless, and making 
hand starting 50% easier, 

Johnson Sea-Horses are easy to 
carry on camping trips, fit as most any 
boat. Yet for highest performance, 
aad all-around sea worthiness, try with 
a Johnson boat to match. They arc 
the first outboard motors and boats 
designed and built together, 

These trim, rakish Johnson hulls 
Come in smart colors. They introduce 
Sealite construction, seamless, water- 
tight. They weigh 50% less in water- 
service than wood boats, are 3 5 % stron g 
er. And guaranteed to outlast them. 

Johnson Aquafiyers start, steer and 
control like a motor car, from the 
driver's seat. Roomier than 
in boards becau se Sea-H o rse s 
are outboard in stern hatch. 

Get Color Catalog by Return 
Mail: See the new Johnson 
Sea-Horses and Matched 
Units, all fully pictured and de- 
scribed. Send your address ac once. 

All denlers carry first-aid $ ert 
parts* Salts and service stations 
in all parts of the country. 


E Lectric 
Started 
Sed -Horse 
"3 J395 

Other :■■■.: ■ and 

tip- AUjfiiw 
Propeller tilts safely 0. k factory 

over all obstructions 


JOHNSON MOTOR CO., 2493 Pershing Road at 
tht LakcfWfluktitan.lil. In Canada Can adian j n ta n- 
SCtn Motor Co, , Ud. , Peter boro, Oot, World's Large it 
Ala tiufsicturtr of Outboard Motors and Af atch*d Units, 


Sea-Horses Win More Race Classics 

ALBANY TO NEWYORK MARATHON 
RACE, April ttSih* u'&ts by Sea-Horse T j' ' 
establishing new record time of i hours, 
tnintftt t , 3 Seconds- *ira - 1 torse "id * 'second. SIR 
THOMAS UPTON $25,000 TROPHY, at 
Paint Beach, Fla . , AJ arc h 22 nd - 1 ? rd s , 2 , and 
*rd places won by Sea-Horse r *} 2 . " COL. R 
H R. GREEN TROPHY at Miami, fla-, 
March 27 th, 1 , 1 and 3 rd places won by 
Sea-Hone 


ICUNSCN 

^/Matched UNITS 

SEA ■ IHOIRSES 
§ BOATS 
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PRECISE HANDS PACK YOUR TEA 



Human hands don't touch your tea , , * 
they're much too slow, too fumbling. 
Your tea is packaged by the precise, 
speeding hands of the steel-witfed 
robot on your right. The robot's ma- 
terials; a roll of foil, a stack of labels, 
a bin of teo. Its productt finished 
packets, the foil carefully folded, the 
label wrapped and glued, the teg 
weighed out to one-tenth the weight of 
a penny. Its speed; 12500 packets an 
hour. 


This machine, and its robot-brothers that 
package almost all your grocer's 
wares, can do its job only because Its 
thousands of parts are made with 
scrupulous accuracy; accuracy theft 
comes of skilled hands and the finest 
precision tools-” fools like Starretts. 


Starrett Tools will bring precision to 
your hands, in your home shop, or in 
more serious work, Starrett Tools take 
the abouts and the olmosts cut of meas- 
uring, They put within your grasp the 
pride and pleasure that come from 
work well done. 


Let us send you the new Starrett 50th 
Anniversary Catalog, It describes and 
illustrates over 2500 Storrett Toots* 
The coupon will bring your copy, free. 


Above • Packaging machine, Saluda Tea Company. 

Ldfh Slarrefl Frcffatftir Nh. 35^. UMud in ioyiftg Out for 

total, eK; SFOrfctr Caliper* Nai, 79 arid 73, two rf tfr* many 
Starrett Tool* valuable far wqoo and m e 1 a l-^ark ing in ih« 
bam-* jiiop, i-elnwr. ih« coupon Send It, 


THE t S, STARRETT COMPANY 
aTHOl, MASSACHUSETTS 

Please send me Starrett Catalog No. 25 ■ ap.” 

Name — - - 

Street 



S0*1i Anniversary 5tflrr*H 
Twl* sSSo — >93* 



] IS 


popular mechanics advertising section 


Stories of Stars who were not "Born” but "Made” — No. 5 


As a camper ... an athletic 

failure. As a counsellor . . . 

a college star 


A few years ago at a lug summer ramp for bo,vs 
in the Maine woods, there was an awkward 
youngster who proved a handicap to every team 
he played on. 

Two years at ramp, however, worked wonders 
for him. By the end of that time he had overcome 
much of his clumsiness. Then he went to college. 
Three years later, he- was hack as a counsellor. 
During those three years he had become a star 
college shortstop and an all-American halfback. 
That boy made himself great* You have the same 
chance. Whatever s^iort you play, learn to handle 
yourself u'tlf The rest conics naturally. 

The secret of handling yourself well is footwork. 
Jj>arn to handle your feet. They cum give you speed, 
jjoise and timing, or they ran be the greatest 
obstacle in the way of your athletic success. 

Star players train themselves in footwork. 
You'll find them taking any one of a number of 
different kinds of exercise— to train their feet. 
And for this sort of training more of them wear 
Keds than any other shoe* 

If you are going to camp this summer* pay par- 
ticular attention to those games that will develop 
your footwork. And don't forget to lake along one 
or two pairs of Keds. Keds w ill help you. Keds 
have safety soles of compounded rubber that defy 
slipping* Keds* strong canvas tops give your 
ankles sure support. Keds' “Feltex” insoles keep 
your feet cool and comfortable* 



Keds 


HEG. U . 3, PAT, OlF 


Footwork builds stars 


The best shoe dealers in town carry Keds* Ask 
for Keds by name— Keds. Only genuine Keds 
have the name ^ Reds’* on the shoe* 




United States ij 


m 


i 


Rubber Company 



\t in n pedigreed Fox Terrier 

Only Iwwr month;) am* (aft in (ho big Kdis Essay Conical 
open lo boys and jfirls under fifteen years of apt. so 
Tardipreed wire-haired fool lirritrs ami 4^0 piiifS pf 
are llte prices. Gel your entry blank from your nearest 
Keds dealer today or wrile Keils Con List Editor, l" ruled 
States Rubber Company. ITJTCt R roadway, New York Cily, 
«ti) will ;>ee (bat you arc told where to po. 



“Holdfasl"” 


This liphl Keds model prve* eirellettl tiervjre 
for low prier. " Ilcsldf.is(s " rome ^itla either 
while or Inim and have bbi<L trim- 

nuTipy and bluett rorrupated soles, A sturdy, 
kw.prieod shoe. 


Kerin i~H I for jU.OO, 5 1.25. S I .SO, 4*1*75, nml up io$4.t)0. The more you pay, I he more you get— buL full value wEmievur yenu ipeud. 
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Better fuels mean BETTER cars 



tin d both are 

PRODUCTS OF 
RESEARCH 


1 HE research laboratories of the 
Ethyl Gasoline Corporation have 
contributed materially to the de- 
velopment of better automobile 
engines and better fuels for their 
operation. Ethyl engineers are con- 
stantly working with car manu- 
facturers and oil refiners toward 
still greater improvement in motor 
car pe r form an t;e . 

A result of this research was the 
introduction of high-compression 
cars in 1927. In that year only 
about 14 per cent of the new car 
models were high compression (5 
to l ratio or better) but in 1928 the 
proportion had grown to 56 per 
cen t. In r 929 it was 77 per cent and 
this year approximately S4 per 
cent of the new models are of this 
type. 


Uyfiaiitfirra^Ecr tert of modern rng-Sn* at the Ethyl research 
I Vjo rn tori es in Uetrolf, wtiefc hundred* of fuels art; tested 
for their erTec-tjvenei* in engine* of every ItLud. It j* fount 
testa like live sc eLiell better furls and letter cars are developed. 


Oil companies selling more than 
three quarters of all the gasoline 
used in the United States and 
Canada mis Ethyl anti-knock 
fluid with good gasoline to form 
Ethyl Gasoline. Ethyl .fluid, itself 
a product of research, was de- 
veloped primarily to make possible 
the iiigh-conipression cars. These 
cars require a fuel of Ethyl's anti- 
knock quality to deliver the higher 

efficiency of which they are cap- 
able, but Ethyl improves the 
performance of any car, whatever 
its type* size or age. 

Try Ethyl Gasoline yourself, put 
it to any test. On sale everywhere 
at pumps bearing the emblem 
shown at the right. Ethyl Gasoline 
Corporation, Chrysler Building, 
New York City. 



Wherever you drive"— what- 
evr( [ he; oil company's naijic 
nr blind Mscicbtcd with it 
-- , ri pump be ui Ajf the 
K!h> | rmblcJEl rcp/L-sen J* 

quail!}' yiEioiinc of high 
iiLi 1 .knock rasing. 


, iv*«=it 

(=P*S« Jn nun 1TWTL 

UACu-HK r PLVPP n 


The active ingredient used in Ethyl Jin id is lead. 


<gl E . El., C. 1 9 JO 


ETHYL GASOLINE 
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285,000 

Kleanbore Cartridges 
fired through one barrel 



and it* s still accurate 


285,000 Kleanbore cartridges were 
fired through a Model 24 Remington 
*22 caliber rifle before these groups 
were made at 75 feet* This exhaustive 
test, covering regular firing over a pe- 
riod of almost three years, was made 
to determine the accuracy life of a rifle 
barrel when Kleanbore cartridges with 
greased lead bullets are used* At this 
stage of the test, the barrel, which has 
never been cleaned. \ is still in splendid 
condition, there being practically no 
wear and a total absence of leading, 
pitting or fouling* This remarkable 
test will be continued and the results 
announced* 

Proof: The 10-shot groups shown were 
made at the Remington Ballistic Labo- 


ratory with Kleanbore cartridges and 
greased lead bullets, in a regular stock 
Model 24 Remington Autoloading 
Rifle after 285,000 of these cartridges 
had been fired in that rifle. Such accu- 
racy after such a test would have been 
an impossible dream until Kleanbore 
cartridges eliminated rust, corrosion, 
pitting and leading in the barrel* It 
would still be an impossible dream 
without greased lead bullets* 

That's why more Kleanbore .22* s are 
sold than all other makes combined* 

CapL Edward C. Crossman, noted firearms 
and ballistic authority, has written a 
special story about this remarkable test. 
We will gladly send you a copy of it. 


REMINGTON ARMS COMPANY, Inc. 

Originators of Kleanbore Ammunition 
25 Broadway New York City 
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say it stops 


Oil Pumping 


and for the life 


of the motor, too 




Note Special Offer to readers of Popular Mechanics 


If you think that oil pumping; 
piston slap, compression loss 
and po^ er loss arc as inevitable 
as life, death and taxes * * . if 
you think you can't stop oil 
pumping without costly re- 
grinding * , , fill in the coupon 
at the bottom of this page and 
get it in the mail tonight. 

lx will bring you a complete set of piston 
lings' that will quickly stop and ptma- 
ntntly pm ent oil pumping in any motor 
where the piston clearance dues nut 
exceed -0a7-inch. A piston ring that 
takes more oil off the Cylinder wall than 
any other ring you've ever been able to 
buy . , . that forces this oil thru the 
scientifically placed sluts in the ring, 
thru xhe ventilations in rhe inner ring T 
thru the holes in xhe piston and back 
into the crankcase. 

Not "just another piston ring” 

Heretofore the difference in piston rings 
has been a difference in name only. 
Practically all piston lings have been 
perfectly round pieces of metal that 
would fit somewhat loosely in the space 
between the piston and the cylinder wall 
when the motor was brand-new. None 
of them provided an automatic take-up 
for wear. This has been the design of 

piston ■ ijtga irCm'a the vtiy beginning. 


Obviously , no pis con ring made on this 
principle Can possibly centralize the 
pjstun and control its rocking, knocking 
(tenon. Nor Can Such rings mai n rain 
then ntft'Cir efficiency for more than a 
few thousand miles. And so Ramsey has 
changed - and vastly improved — piston 
ting design, 

A ring within a ring 

The Kamco Replacement Piston Ring \s 
actually "a ting within a ring.’" The 
outei ring is made of soft gray iron with- 
out tension or spring; consequenrSy, it 
immediately adapts itself to irregularly 
shaped Cylinders. The inner ring used 
with it provides the proper sealing pressure 
at all prints ifshs Cylinder wall. 

By taking hold of the piston and stop- 



DEALERS! GARAGE-MEN! 

Ramco Replacement Piston Rings 
enable you to give your customers a 
first-class, permanent motor repair 
at surprisingly low cost. Millions 
are now in daily use in passenger 
cars, busses, taxicabs and tractor j. 
Thousands will be $old in your com- 
munity this year. If you want IO 
triple your repair business, write 
now for complete details of the 
Ramco Ring and the Ramco dealer 
proposition. Give Jobber's name. 


p:ng its rocking motion, this inner ring 
eliminates the real cause of oil pumplng- 
It prevents the piston lings from turning 
On the pistons, and keeps the rings from 
wearing bevelled. At the Same time, it 
exerts xhe enact amount of pressure 
necessary to seal rhe cylinder properly 
wi xhout scrap i ng o r dragg I ng, Th is pr en- 
sure is provided rhruout the entire life 
of the motor, because the Ramco inner 
ting is made of special analysis steel 
which is not affected by highest motor 
temperatures. 

Special Introductory' Offer 

If yuur dealer Of garage-man has not yet 
Stocked Ramco Rings, tear out and mail 
the coupon below, SEND NO 
MONEY. We will immediately for- 
ward you a Complete set of Ramcos in 
the correcr size for your car. Complete 
set packages for Fords and Chevrolet 
Fours axe priced at $7.2 0; for Dodge 
Fours at $S>,60i; For Chevrolet .Sixes at 
ilO.SO. A complete set of Ramcos for 
any Six requiring 12 compression and £ 
oil rings, costs you only $11.70. 

Send No Money 

Your postman will deliver your Set of 
Ramco Rings and your FREE Instruc- 
tion Chart. Pay him fur the rings Only. 
Wc prepay ah shipping charges. 



REPLACEMENT PISTON RINGS 

(res. U. S . PAT. OFF.) 


RAMSEY ACCESSORIES MFG- CORPORATION 
3695 Forest Fark Blvd., St, Louis, U, $, A. 

1 want [o rake advantage of your Special Introductory Offer 
to readers of Popular Mechanics, Send me C. O. D, a tom- 
plctc set of Ramco Replacement Fiston Rings for 


^Saiiic at' Csi) (Year BuiJE) 

Name,, .. 

Address , .......... ...... . 


(Model) (tut* cylinder^ 


Dealer's Name and Address. .................. 

(1 K'uLur'b nmut e-hvuM be given) P. Ill- J-30 
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Don’t Buy 

until you ’re sold 

We take the risk, not you. 

This remarkable shaving 
cream is its own salesman. 


G ENTLEMEN: A remarkable sales policy— and 
a remarkable product — have made new records 
in the shaving cream field in the pasi few years. 

A comparative newcomer has become the world's 
fastest selling shaving cream, A simple* mao-to-jnan 
introductory plan has been largely responsible. 

When we perfected our new product — ■Palmolive 
Shaving Cream — we offered it ro men fearlessly* rest- 
ing on their judgment. Instead of asking for sales* 
we asked for the opportunity to prove, at our ex- 
pense,, the things we claim. 

The coupon is for your convenience. If you have 
not made our test, please make it HOW. 

PALMOU V E RAD 1 0 HOUR -Bmtdcas t every 
Wednesday nifihi— over WEAf and 39 stations 
associated with The National Broadcast in a Co, 


«S 


.PALMOLIVE© 

ShavmgCreanT, 



7 SHAVES FREE 

and a can of Palmolive After Shaving Talc 

Simply insert your name anti address And mail to Pal mni ivc. 
Dept. NL8.1P, P. O, Box J7J, Grand Central Post Office, 
New York City. 




* Please print your nj*ms a. nr!! aitn I r pss ) 


i 

* i 


t 



CLEAR EYES 

are a business asset 

Clear* bright eyes make a far better impression 
than do those which are dull and bloodshot. 
A few drops of harmless AUttine will quickly 
dear up bloodshot eyes resulting from over- 
use* late hours or exposure to wind and dust. 




SEMI -BUILT *26523 

Uisemhk if&uncU Hamps for Cato ho 

tfcUStOTT H(HT £0H FA^V, SI". JjHF'P'H. MICH. 



ELKCTKIO motor 

Rjftillii# [c^ii'.lvU. show u lhdliiR Jind connect Lrnu* In i'tiUn 
sJctit. M nke y nu r own or rew I n<t tuOtora for y nnr nw n u*w 
or ten* prod e. In u.scnJovsr tti-o world. Quick, «lby way. 
Writ* I>cpt. Dl’M, 

Gainer Bro*., Bos 481 Camrsvi II*. Texas 


I— *00 CARLISLE’S No. SA 



10 * liolL ili-aririi' 
i J Cut 


?,! ii i t P.i-HnSfe-. 


K’i-u I i-n.1 l.htaor 
h li it tirtJl Stttfli- J 
M:l- illilfl n at Iif- 


H Ini £ SqvIj-ij 


fri-r'ij. .V.LdiIC- 
nii-lr. fii# Hi*mi}. 

3 )ri&w Eik- 
U.ry, / 

CpI eta fine - 

AlhU '?i»1U 
f mi* Kwh u i 
i. .< i lir« , * _ _** J 

Cuba |tL eto 
yv ■ *rk p 1. 0E> , ._ 

I 111 II i OrJ.r 


Heavy Duty 
Bench Saw 


A Quality 
Pr*- 
durt 

thmmtllom — 
Wglit ftpiJTOS, I-64S 

lt>.H . — dtsbiri imJ a LL'.l 
fciiut in our own 
I'ouortry and Mm 

mine fShup, All 
Boll Bcariniis. cut s 
Up to 3 "- Glienl 
a n (1 arlj usf uhl p 
tilting ripping 
f e ti t c-t ii t ! 

strain Id or bevel, 
Tahlo tMf i* to 4 .ti . 1 2 
JTP Motor, U*-t buy 
MjiMttil iit prtec. 


Dirfiii £ir Thfpliph ITu-ur HlNinlH or Minlij|»F* DtilPF 


CARLISLE MOULD WORKS* inc. 
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signs 
and speed 


Chief Long Lance shows you 
the way to a warrior's knowledge 
and a warrior *$ strength 

C HIEF LONG LANCE gives 

you unusual knowledge. 1 he 
silent language oi scouts and war- 
riors! You can use it when a 
sound would he dangerous! Chief 
Long Lance has revealed the In- 
dian Sign Language in this big 
32-page booklet, with over 80 illus- 
trations which he has posed for 
and explained himself. 

Chief Long Lance also tells you 
the secret of speed, "Canvas rub- 
her-sokd shoes/’ he writes, "are 

most like Indian moccasins in 


THE CHIEF’S OWN 

moccasin showing 
*"thc barefoot tread’* 
nn the W or n part. 
Compare it with the 
Role of the Chief Lor.ft 
Lance Shoe beside it. 


- 1 > LA [ l 


jnJl — Vfc ’ • 
wc rfrtl HR V 
.^.b u i 
t W> r 

„ ! *r-; 

tk-*h 


strength building of any modem 
shoe," He has designed a shoe 
himself that has all the advan- 
tages of a moccasin and a modem 
Just fill out and mail the 
coupon below. 


Goodrich 


TEN FEATURES of the Chief Lonfi 
Lance Shoe, I, Unique Indian Design. 
2, Dodiiinji Pivot. 3. Emergency Brake. 
4- Whirls mi Pivot. 5, Barefoot Tread. 
6, Easy-Fleilmi Shank. 7. Non-Skid 
Heel, B. Mecrtsin firip Instep. 
Cushion Inner Heel, ill, Form-Fit 
Tongue. 


f t. r j - n T *• 

' * i ,u. 

?*;*■ r-vn.--ni. - r 

! i mi,' iuii^-i !■ I .•» id rj-.- rfmf, 

■ b . Z-r * =• .' 1 =*h»a k-i 

hR'-il inaltri. ru^l 'iP^L p»*k**rJ, 

i ji>. • up.- «ii| ■■;■£. : i ui i r tn ir*l *■ -J 
[» Hi J. rntrl ‘ai*i i ‘ - -*-»*■ 

n»ti-> 1 * 0 , j I 




1 OOI i*. 

iT*fc jTx "&£fir ■ -•-■ 2 ? ‘ 


'■ I i J FI E ST 


B j, hit La'- 1 -M lb In- 

*^w 4 . ‘‘■‘■X"’! ** 7 m 

• 04 " IkJdwd- 

‘~—l f rfcpJ rif - f obi "r h me J * * 1 
nglii "i i^r M-.' Tr-.. i»wpi IrfL 
J-*sJ la »-#«J 4 »n — J hr; 1 

■ - bfiIi mJ ' Ih r 1**71 
r|ii;p f* ~ n JtJ m'*-" *** 


n V E R I 

I*»n 4 p -» l w 

•ai i 14,1*1 ■rP***. ULngtfi cthp 
piA. hr l. Iw-'I Htujn h 
ai rjiifc mI mn J 

H*P 1 r 'X f'li if* 
A-.r"uiri*s -,ip hm 2 
mi^Ti • >l In: * fljuirS 
wr fttbJ 0''t. 


Indian Training 


Sport Shoes 


The B. F. Good rids Robber Company, >M 
Akron, Oh LO 

Enclosed find I Of In coin or stamps. Heave itnd; nsc W Speak In the 

Indian Sign Language, ’■ by Chief Lonjj Lame. 

Name. — — 


Arid res*. 
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T HIRTY miles an hour with 
an Evinrude gives you speed 
sensations completely lacking 
at 60 with your car. Go faster 
* * * , . 35, 40 and 45 in a light 
hydroplane * , , « „ it s more fun 
than flying! 

Have electric starting, generat- 
ing and lighting at the touch- 
es La-switch; underwater silenc- 
ing; Propello- Vacuum cooling. 

EVINRUDE 

The same model Evinrude that 
thrills you with 45 miles per 
hour will throttle down to G on 
a heavy family rowboat* And 
20 pound Fold-Light* world's 
lightest twin* will idle along at 
the ideal trolling pace of 3 miles 
an hour or give you 11 miles 
just as willingly* Five Evin- 
rudes to choose from this year. 
2 Yi H. P* to 22 Hi P. electric 
starting Speeditwin, with prices 
more reasonable than ever* 



Essy time payments as low as 
down, Send ter Catalog* 

EVINRUDE DIVISION 

Outboard Motors Corporation 
QEp Evinrude, President 
7£}Q-27th St.„ Milwaukee, Wis. 



YOU’LL NEVER SAY, 
“SHE NEEDS CAULKING” 


Every craft CEtn’t stand Etn outboard mo- 
tor, But this “Old Town 1 ' can! She's an 
Outboard boat by build. The stern as 
made so it won’t SEtg or “give” under the 
motor's weight* Ribs and ked are extra- 
rigid. 1 he heavy, non -leak canvas cover- 
ing never needs caulking. No seams to 
open up! "Old Towns” are bulk for long 
life with few repairs. Swift, light ami easy 
to hEtiuUc* 

Free catalog shows all craft. Paddling* 
sailing and square-stern canoes. Out- 
board motor- boats* including big* fast, 
seaworthy, a!! -wood family boats; row- 
boats; dinghies; and speedy step-planes. 
Write today* Old Town Canoe Co., 1147 
Middle Street, Old Town, Maine, 

Old Town Boats M 


Make Your FORD Into The “ACE” 


HfEl-J-kiit life site patUTns 

CluiS^SlWlf? 


BET REACT row s* RIMS— BUILD VOUft ACE MOW — 

t sTiio-jp Minirirt liitif-i-K rr urc--i>e 

p-.[lir H i* KPhI t'.rt :K- li.rtJu-Li ',: * nl*iito 
now you un ■'khlIj etniTen j*r i Frd 

1 1: (■ ■ tbi* F J , l, AlUt.Jp, III 

t »'■' door witii «wly "If 

('ll 11 - d n.ulrrl.li, ,N$ I i, 

Jut iii) the r*t. Mwbn npiidlvrlnl 
Lpiwuip-J puJ. J[fc rvm for 

ariosi i-hnlu- n/rpaPI r,:>- U’.tt mir |n.*ir 



3S-EneH fasy 
Sewt 


ui! pf JiiJiiHljTr ■ iwfi rirr |VitJi>r nj Jr 

ijr-’ ’ RKft ' 4 A‘iVj xniR p- /.a" 
iFfrJW, H'aEWjfcirT-Jr and T^.iny 


t|^SO 

ire-M#. _ _ 

tf^ill Ptmirffeij OrBEA RIGHT 
NOW arid «W <1 f*p*ui LhPih 1 . 


KU EMPEL C&WMNY. 122 Kyompd Bldga.GUTTENQEWGJOWA 



1£- INCH SCALE MODEL 

■ if LSmll-H rjfh’rt Strirlt of ^C. Lou!? 
seii-ttOLifony destined niitl very n®i- 
iKr.So, I-tiHA-s from ground |>y ow n 

1 ! ■ *1 tr. «*■ man. Only flutnn 
sulid p-1 l-liay prirr. Eh wily liuilr in 
■S.i i|fH>l( i.n*df-d t*ifir(ri|riian 


■?(-, »lt!i nJI TKiritj lyrwl Ih 4 d. h-.-- 
]* [>■■.■ i"i id i’. 1 j*. *>-iii E>n»iU 

i.inlr 5 ui ir, 1'1-nr- -'L-i !i.itjiin 

■ r mijfiTP Ib'I iVnd |imI»F »«U 
i'fiji* JrftLT idlin'#! c.lrui ily 

niAMm a JJ r n c QM 


dm D 


ChHlIc n 


Lighter and Pencil Combined 

PCNCILITEsEf; 


Ify ijrefiiftibld No* H HulJpt Style 
1 PE.NCI LIT E — it serviceable pv nt it t« i id 

\ sure-fire etpsr lighter. Sells no at- 
.A frrao hi v « display cards to all h tor v*. 
soda fountains, cigar stanch, -etc, 
]iin repeuter. write for Wale- men's 
extra bin profits t>!nn. Oft sim- 
ple, Protect territory now.. 
Sample SBc Frrp.iLd 

C H ECO MFC- COMPANY 

27IS-II i. Midi. A«.. btfl. m i, Cilia™ 



Uera any High ter 

fluid. Does- work of 

So lighter or peneit. 
Sells on sigh tl Write 
for special oEFcr— New. 
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ib 'Jum/faufr / 

Anything that wit! get greasc-and-grvt-grlmed 
hands clean in 58 seconds, without hurting a 
fello v*s skin, is a handout a gift — at any price. 
Yet Lava costs na more than soaps that dirt laughs 
at. Lava Soap is different. First, it's a fine 
toilet soap. Second, the pulverized Italian pumice 
in it cuts the dirt without hurting the skin. Third, 
it's quicker than any hand cleanser you've ever 
used. Fourth > even cold or very hard water can't 
keep down its rich, creamy lather. If you'll hand &c 
or a dime to any grocer or druggist, and ask for 
Lava Soap you'll get the finest handout of clean- 
hands material that can be had for love or money 
in America. 




If you want to try Lava Soap first at my ex- 
pense, mail thi coupon : 


Procter Ei r G m I>.Fe jr Df?pt. W -730 
Cine in n a f i , t>, 

George: Send "ip .) frvtr nf Lav& Stma/i, 


N it m r 



KaH 77 Will Hr 


MANUFACTURING 
' THESE PRODUCTS 


24 PAGE 

of w ayj to 
MAKE MONEY 


People spend 
tuaney wdlMtgty 
beautifying (hr if 
h*nn3* firtd surfoundhiQS- 
These and other decora- 
!^e pifen in airy Color, 
for perch, flivrdcii, wutks, 
lawO. rlc.. sell tfanrirwlves. 

Scott ol Michigan fo- 
veeted S95 id equipment, 
Cleared $1 ,371. John Boro - 
man. former factory 
worker, invested $380, now 
writes till pwll 

ml Far investment tTarN 

yutl, 

Mafci? Ihrm Fa spare 
time Or full time, Big: 
demand. Nearly alt pro lit. 
Note casts and idling 
priefi, Na exptrlfliH 
necessary, Use year own 
haifmrrtt, B&t.ioe *T sb-rif, 
then ri,Mnd Iren earn- 
ings, Don't Id ^Turonb 


e 1 s 6 bent you io 1 hi 4 fast- 
erowieg. rselusiv-r bu^i- 
ness. Free book gives the 


I acts. Write In day. 

I Coloncrete Industries 

5 ] 0 0 1 1 *~n At r " HfklJUf P N JCIt-l 


IE PAGE’: 

L f GLUE 


S HOW TO MAKE YOUR, OWN 
ATTRACT! VE IUJ ll N I T I K E 

L-4:i,ii 10 n-tiba !-:ir LoP-ooe'g N4W Tl ird 
(Ionia H uri *i hoj> book. cwiLtMiuriif 
eiuiptrtc d-reutia iir» I ■: T m*fclri< 30 d,r- 
rprcnl pre^b #, Ur-kdc'* Crtll Learnt. 
7~U I . j«i t-w , Quo m.wrtef, >!'■" 


Sff^pr. , , — 


City 


State 



Beautiful HOUSLSSQArt 
and BUNGALOWS JllU 

CAN BE BUILT FOR And Up 

Ki ity-Miie ii-.,fo„:hi,- Jm-m* In tlw hi'-tE 
Tfl,njilii 1 * h ii-l eomEirch^-ihivu IniBik it lim- 
dlii'n K! nrl.a li nr, | AiimLrna 

pyiUi»!i-d. S ■ It iarl r >. nearly " 5 J r-*' '-■to" 
and So'c p I- l n h , fvnhii~ng u d^'cr[r ,f -*«i '>f 
■ a h it. lieu a. I *r'preiiiiii*ta , oat 14 btiild. 

It I* 41 " iuSt '-V'-.'M n il In. n« Li ii 111 t. 4 n In I 

■ndjf !.»vr: .y . i nnv^rn) ■ . <ilr>-d d .rt ii 

til* 9UE ,,r J411JT I . C*Al F-uilpiiiJ ll. 

FREDERICK H. Guwinc, Architect, 10 i 1 rcm .nl St., Bastan, Mans. 



PHOTO ENLARGEMENTS 

$lz* 16x20 inches 

Sun* prie* for TiM i ienafJa 

fn-fTi, f K9M, IMS'. 

ivauev, p*t Litiknd*. ere,, 
ci enlt.titcjnrn(sex*ny jwr-i 
cf pk-wre, t^r* re- 

turn or Four 0*11 ortgleb) 

iLl/itO fc’liJ’jriLntjEf 1 1 . 

SEND WO MONEY JSaSSK 

end wltHhi* you nfren di ymir Lmsiiji.i 

rub tlfe- |bt* Ptikii y tioent, urit in.. R-ciirs ' . 

(MC f*0eF«m. I'AJ SHiH ^rjuri OSc olna pti^lnjfc 

C'f J 5 .li U WtLb nrii': r nod r/i }' poiiLLr 

Special Free Offer e ko 

will iteotl KrtEKb hend-tlntcH min'edrr? nfurnductlnn uf pho<J> or-ni:. 
Trnii* *ijVfr.i>tan0 Ha\r*>r EJhds. bma^inir ulFcr and rd juur phaEO Indar, 

UNITED PORTRAIT COMPANY 

SF 0 D West Ldk« St. Dept, H- 3 S 0 Chicago, ill. 



FREE TO BOYS 

' BE- Masic h * telti the won^i'j-ful st-nri r of round 
eJiot; Its imporLnj-icc and rlace in boy Lraurmijr, 
Point* way 10 l« edenh Ip, 3 «Jf , pcimj 
iuuJ conwntmtiatn. Make* crimk *hol«+ Bdoi^g 
in every boy's ppefc^t, every parent's desk. ■Jfour 
copy FHEf 5 „ Write at oneje. 

BENJAMIN 


SEND 

NOW! 


BB 

MAGIC 


25 SMOr AUTOMATIC 



THE MYSTERY RIFLE ' 

Gursttoors 

Jilt. GrrfFPS 

Nnw tlhb wnniJ»rfiJl ftcnlnmln 
Tl n n ( LI.-I-U minpwa^il n-il 
tlon that minLi thi- Kprtj^nniin tiinHle SFnst 
funt'ija tins hard, Har,,, ii-rurnr* ?.h noting, 
hag h«nn B|.,pii«,J tu 2’ *h»t agtiMnaUc rapid fiHuc — 
th* <ir^y >: uni of ILh kind In, t>Mi Vi'isrll. J J'^irii jl n:-i: r |i„*h. 

FENIAMIN Alft BIFLBCO-. MSia^hl nadinr, St.Louip,MFO, 



Months of 
Thrilling Flights 


MabEk H-n 21 

Since July T. 19304 SlfBFr A trotix have Mnivn 2 flfl, 0 r)f> onSles. Th 193 
rfH' 4 'tit tusfi? out OF ^ 00 , Cbor uutflrw -all uttLer pEatu'H, rvtf-ardk^iS of 
price. A pretf.d AijceC-^l Not it conMlructloO H>y but fully built, 
Ready to fly in p rnomont. BAlfia wijdbl wlrupif, w |umlniim cabin, 
Dmih-lLtr; slr^jmr eSadte motor. Mdulel Xo. 21 , Cabin type, wins 


4 pr«Ad, 22 In.. <Wmt tif Mlw., 44 - 7 . V- Other n^defa, EacInR 
1 1 ml Cabin, lit SI to f- 1 . 50 , If you r rte&lor eanno-t fiupply yuU, sclnt 
your order to US, KJrUrabury iIT «- Co.. Myrtle Ht.. Ketmo. N. IL 


Jain ^tlvor Arrow fiyi n\j Ciub find betoiM n M aster i*Uq f r 

KINGSBURY &2S, TOYS 


FTtEF,! NOVfllty 
MO-vSesCtiTKV Shows 
BaotLoti pleruro ot 
suvsr Arrow niatiil, 
aiko fEimpiete toy 
eatfllOi, 



Send Ifte forK Irnra- 
bury l>Nc WliHi 
haJloon Tire leas- 
er, Set e 1 4 , U ofi. 
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i A PRECISION TOOL > 



For the Machine Shop, Manufacturing Plant* 
Service Station, and Electrical Shop 


New Mode] South Bend, Back Geared Screw 
Cutting Pr^cisifnn Lathes are lathes nf quality, 
accuracy and precision. used by the United 
Static Govern mrnl. Ford. West i nghousc. t’. £. 

Steel Corporations and hundreds of other large 
industries, AL! sizes can be furnished with Coun- 
tershaft or Motor Drive— Standard Change 
Gear and Quick Change Gear types. 

USE THE LATHE WHILE PAYING FOR IT 
$32.60 Down Payment — $1 1.41 Per Month 

for twelve months puts the Lithe in your own shop BO you may U&e it while paying for it* 


WEIGHS 
350 lbs. 


9163 


9 "v2!/ 2 ' New Model 
Junior Buck Geared 
Screw Cutting Lathe 
with Countershaft 
and Equipment as 
j] lustra ted. 


Catalans of 

South Bend 
LATHES 


Auto Mechanics 
ScrvfceBwk 




How To Rim 
A Lathe 


Tin- Care *rvd 
Opfmtkm 
!.lf Q 

iWjvGeored 
StTf» Ccjftfcnq 
La [in.- 



Write for these Books 

Catalog No, 91 -A 

104 pages,. 6 fr x9' , f fully illustrates, describes 
and prices the 96 different sizes and types of 
New Model South Bend Lathes and their 
attachments. Every lathe user will find this 
catalog of value for reference purposes. 
Mailed postpaid to any address, on request. 

Auto Mechanics Service Book No, 66 

96 pages, 6*x9\ illustratingand describ- 
ing the use of the hack geared screw Cut* 
tinglathe in modern methods of servic- 
ing the motor, brakes and all other 
units of buses, trucks and automobiles. 
Price postpaid, coin or stamps of any 
Country ...... .......i-a-i......* $0.2S 

How to Run a Lathe 

144-page book, 5° x 8", 300 illustra- 
tions. Illustrates anti describes how to 
do all classes of metal turning work on 
a back geared screw cutting lathe. Price 
postpaid, coin or stamps of any country 
. ... $0.25 


Prices of Other iWir Model 
Sere tv Cutting Lathes, Floor Leg* 
Countershaft Prive 

Size of Q nick C Lange 


Lathe 

Weight 

Type 

r x %%* 

470 Jbs. 

$288.00 

it x y 

675 lbs. 

$343 .90 

13" x 4" 

1(160 lbs. 

$428.00 

15" x 5' 

1475 lbs. 

$525.00 

16" x 6' 

1875 lbs. 

$598.00 

18" x 8' 

2640 lbs* 

$763-00 

16'-24 r s V 

2035 lbs. 

$740.00 

36" x 6' 

2195 lbs. 

$768.00 

Brake iJr.im 

Send Coupon 

/ 

/ tr* 


^ XT 


South Bend Lathe Works l 

623 E. Madisuu Street, 

South Bend, Indiana, U. S. A. 

Lathft Bnild«rx far Otw 24 Yenw — (her 50,flfl0 Lifa«« in 


For The&e^f 
Va luable / 
Books y 

/4?%W 

P 


s* 


p‘ 




d 


rjfiJZkf s 




y 


v j 


/S 


r-V' 


7*0 


<^0O 
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nffl 

BEATS 

the World 


^o§| N 


CATALOG 

FREE/ 

The Beet that skill and experience can 
produce — at teal money-saving price j. 
Prompt shipment from factories to you, 

Qulbtiird IgjgL n 

Motor *k , 

iHMH) 

And up 

Acomplc : ? i e line of renl fast* safe and a^a-worthy 
boalt for f; . Llv llsc , A!w fastest racing 


Complete 1 10* volt Electric 
Light Plant. Ideal for Farmti 
Camps and Summer Homes. 

? 139 00 

Huns hcm-ehuld iipplianec*, Install it your- 
Hclf, Wiring, Fjxtureaand r.arjip.n For? r(i.nme 1 
$17,5<!l Mbu Larger mudda D. C» or A- C* 

Write far circular D, W* ONAN & SONS, 

35 Roy pl | & t on Avc., Minnenpolit, Minn> 


ELECTRIC 

LIGHTS 

ANYWHERE 


The right 

knife for the job 


See this 
knife at 
you t dealer's, 
If he hasn't i[ in 
Stock, send, os his 
name with $2.00 and 
R454SwUI be mailed to 
you promptly. Address 
Remington Cutlery Works, 
Bridgeport, Conn. 

REMINGTON ARMS COMPANY. Inc. 
Or/j/iMrtrj of Kleanbore Ammunition 

Remington. 

© 1910 ft., A. Co. J497 


Improved model*. Safe and seaworthy. Strong and 
durable. E-asy to row and handle with eats. 

Cancel 
J50.W) 

IDd up 

Three models and four lengths to choose from- 1 n* 
eluding non -si ok able aponson canoes* 

Hr.! or Bsstsl 

Sic 

rauf Jtpcr i 

JO ft. long; speed 30 to 3S miles an hour. 

CATAk.DC: FREE — SAVE MONEY— D«I>ER BY MAIL 

Plrasc itete th* kind of hud i you art intrwUd in 

■ — > TWO large FACTORIES < 

THOMPSON BROS. BOAT MFC. CO. 

*13 Arm St* Write to \ l,3ElmSt - 

PESHTICO CORTLAND 


WISCONSIN 


NEW YORK. 


Direct lo you at wholesale price* *5f,12 , toJ2P 

lllus-hair-d Flullriis isd teniiikKliil P?irt- Lis! d 
Uujiifiieed Indians Harley* Hnuicrsons iupuX etc. 

on easy tfrmt if Retired) 

CRANDALL CYCLE CO* S 2 S - 23 Sfnfc St. IShip m* L n 1 s l> all 

MmidrCCl.l Sint* 1*0* SEN*#* 1 *. P"H tflh* «ttld 


Sport Bodies tor Fords At P F r“« ry 


Thin Model 
in Grey 
Prime 

SSmiJ L‘.ir Tot cBlaloir ibovrtrw (ill 
imulda *f b-.'dk 1 * m! ■mi.ri r i|ul|»- 
itirnL for rind Ctii Vi uk c. IfU 

c-..fiii['ri..L<i(iji hmdfl, LmlrrsiliiMi," 
S'. i pus. t: I r* It... dli^hia. r.. n- 
dtra. Cut htm .wh. tally cm M ■!i ! A 
JT^rJ. AllWtiiKlT t#t MtdrlT fotd. 


Mute Your Ford fnlo ChMy Car 

Sport Factories, Dept. A -5 Adrora, Illinois. 


<-JS l'( if'J-'. im ten, M>-dtl 1,1 flyci. yi 
'L-Invt Tr.^m 44 Styles. ftiUra urcd niiea. 


30 Days’ Free Trial 

Wf flbip on ■jjuruTn.l .1 F im-L utkhftd 
■•lilurn Ibf- Eh-e yrta. tAir PAT- 
rUiwn n RAHC-En fttayrtiL*. 

Tires 

nrftrt. W 


Jflef J-rifl 

ME NTS. Si 


, I □’r.|,g ,wh™L , m^r jjpment a L hair 121- 

kl[ifji‘4in. Vi'rl'H furmamloiu nri 
1 pri**#, wubqepnjl .^Qility total olFfTEJuittf-rm*. 


Cycle Company 
D*pl.LtlcChicA,0 (.....[.I.* 


Y OU don't need many knives, but you 
do need more than one. When you do 
electrical work, wiring around the house 
or tinkering around a radio, you need 
R454S* If you s re a professional electrician, 
you'll find it the handiest tool in your kit. 

This radio and electrician’s knife has 
screw-driver blade, especially designed for 
small screws. One side of this blade is 
sharpened for scraping wires and remov- 
ing insulation* When opened, the blade 
locks in position so that it cannot close on 
the fingers, There is also a fi ne stur- 
dy cutting blade — razor sharp. 





POPULAR MECHANICS ADVERTISING SECTION 


129 




-JW HtfonW j LafytSt 

BAND INSTRUMENT 


Write tor FREE BOOK 

» > Mention Instrument * < 


¥ OU will he doublv welcome every* 
where when yon team to play a C*"in- 
.Eiuices Cu juln a boat! or DitlMim, TO 
.veil 10 make eriT.i mosicy. Conns are 
choice of ScuHa .anti Vn 1 wr.rl<I L £ ftteat- 
tlsdii. 1-Ia9irti La play., Kcl'C/I lime iilIclI 
:1tef (tfotnei. 
m fASV PAYMENTS 

S'Ch iii :iei< l T twIlLcIl halld Of 
on. I.'. r.tr .1 i::-,:r;;iiiLlj[ LtiU'rCSla you most, 
(_'o ilii will st'fid j'evit a sjxedal K-ioklet wi 
Lli.u luslriiQieiit kJ * I mi valuable htb 

C,G*CONN, Ltd., 731 Conn fUdg. 
Elkhart, Iftii* 


PROTECT VGUR CAR | 

EVEREADY 
PRESTON El 


fur ppepar-uifi in of the per- 
fect Unll-ffKIt. 


National Carbon Comij-any. inc. 
(i r. n tf ta l Offices: New \ ork. N , V. 
hr aw Ciilcago, Kon^is City. 

Ntw r Vijfk, Sian Fry nds^O 

tfnif of Union STITkT- C o r bu 
Carbide and Cptfwjrrjfi'^x 



ELECTRIC LAWN MOWER 


Don’t t i r r» ynlirBclf Odt with an nkl style 
mower whtii you can ^nt sm electric at a 
price von cam afford to pay r r 11(1 volt A. C. 
nr 3a volt farm plant. Write for particular?. 
Atfent wanted. 

Raun Lawn Mower Co* 

Box 533 El Campo, Texaa 


WANT a new buFin^a 
profession of your own, 
with all the trade you ran 
attend to? Then become 
a font correction 1st, mid 
service f ee-s,— Tint medical 
jv^r oliirufKidy — easy terra a fur home trkiiiiiig. no further capital 
□ceded, no itPCni* to buy, no ncency. A ddresa 

Stephenson [laboratory, f Racfc Bay, Boston, Mass. 


DO YOU 

in a Few weeks earn bis income in 



Profits on Inrurr lilr 
run hifther. Unusual ^ftfriinK oppor- 
tunity for a u » men. [So evptJlni her 
rirt^Lury; we teicih. Part or foil tinve, 


A«T oni ntle a n-t Jn-r ant insoiiii net iun . W Jt fr i n 
micli uf every In mu.', j- hop. rt art, th t:t( re. 
(carnne. cijir owner, etc, i- vcn kmaiteat 
place naects two nr mar?. Eyelu*ivu terri- 
tory to prednrem, Voll tet your pay 
every day. write Tor mil details. 

The National Formetal Co. 

■6535 Mctta Avc. Cleveland, O. 


IF YOU CAN USE AN 
EXTRA $20— BILL 


write for 

this 



BOOK 


You tan save £ 20.00 in no 
time by using 


Home Auto 

Repairs 



WITH 

SMOOTH-ON 


SMOOTH-ON No. 1 

to do your own household 
repairing — and in addition 
you will have that proud (| l-did-it-myself * feeling, 

Here is what one enthusiast did with two 3o cent 
cans: — A S25 lamp stand loose in base, two big 
leaks in heating furnace smoke pipe, loose hammer 
handle, and three loose ft rinks itt tiled bathroom 
wall were all put. into good usable condition at an 
average cost, of 10 cents each lor C he wveii repairs — 
and 820,00 easily saved over what would have been 
paid to professional fivers or lor new parts. 

By using Smooth-On to make dozens of the simple 
repairs necessary in every home, you can save 
enough to pay your radio upkeep, buy yourself or 
your wife el camera, a hull pup or some other 
pleasure-giving article that you would otherwise 
hate to spend the money for. 

The free Smooth-On Repair Book will show you 
how an astonishing niitnljer of home and automobile 
repairs are as easy for you to make as for some- 
body else, also how you can make cellar walls, 
concrete floors, etc., water and dump proof with 
Smooth-On Yo, 7* 


ajNm 

rj'ff Smwlk-On .Y,->, f in J-nnnr.e or i or 
5 -pound ran from mat kurdnorf slim 

Smooth-On Mfg. Co. 

Dept. 37, 574 Com muni paw Av«. 
JERSEY CITY, N. J. 



SMOOTH-ON 1 MFC. CO„ Dept, .17, 

,■$74 Communipfl W Avc„ Jersey Clty T N. J. 

Please send the free Smcmth-Ou JtepyLr Jinok, 


Name. 


Address. . r . . . 

Return this coupon Cor a 
7-30 FREE copy of Booklet 
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Why Do I Hold a 
Good Job? 

Becuwse I Use Good Tools 
and for a Rule I Use 

The FARRAND RAPID RULE 


Modern mechanics find the FAR- 
RAND rule the answer to one of the 
most trying problems of the craft — the 
constant breakage of wooden rules. 
JVo more leaving the job to hunt up a new 
rule. 

They know that it is the most conven- 
ient rule on the market. What could 
be more convenient than a stiff six foot 
steel rod that coils into a vest-pocket 
holder? 

It ejects itself rapidly from the holder 
—one foot or the entire length, It 
comes free from the holder because if 
is a rule, and can be used in making 
end to end measurements. It is not 
attached to its container like a tape. 
Yet it Is as flexible as a steel tape and 
as accurate. It will measure circum- 
ferences and around corners. 



The FARRAND RAPID RULE 

Pays for Itself Rapidly 

In Convenience 


Ask Your 
Dealer far 
Ue mo nst r a t i a n 
Qr utitt 1 to factory 
for six inch sample* 


Durability 
In Accuracy 

In 

of Action 


M iiiim factu rrcJ b v 

HIRAM A. FARRAND, Inc. 

Champlain St. 


N( it Eta- (town Simple 

DEm 111 U U H older , Hfl pirli IQ 

fctHLIN, PC n. M( nf wjjw 


I 





Base and Floor 
, one solid 
- piece. 


A I cSuriLr 5 - 3:1 material WV^lly LhhI Jfl pltislie 

fiirm «ver any J.(nrl nf te - , , lAld ibpltt j - 4 
inttas Ehicfc, imtwrinJ Muor tides not CTatrfe, 
peel. or cumr tTdtn, IdUEKJatlnTI , . , fl 

Mi&tStiUdUJ amtMMH, Doi>sllppLtttf, 

ktaeit-ivtcmiI isdnuse . , . Htv-pm.-if, 

Pdlwlis-Lf. (|ll<hI 4!34 ... ltd crvvlnftl to saUier 
UPeuac. dirt, clu-it, dlvenw giTrai or luotatlire. 

An fr’IdQf 

Mtrfien, Twrt-iF. l-m t™:-,. P»m. laur.rfri', 

pim-hi. JTM mtlrn-- reitwiiint. |l|rfcli‘n l ll ilrf. fn.. li-r Iifp- <1 
lHii '1'niJ, U'.npItikJ , . . wr.. ffW a 

ln«l*Ufij| r dUtjHHUrtiftl iV-rf |a li^.LP-eiJ, 

CIlAtlt* l»f‘ Itnl, Ctovll, ftillf. (tTOWII, GfUF, Of fltM. 

FciJl lnfi>meia-kwi acid tiftitifle Tr** of frmjr *ecood 

tHujec oi eo] or. 

A J-Lirr-rAjJa flic JiltM*# F^'l' r a 

IMPERI AL I LOOK COMPANY 
75 Halstead St. RdClaestef , !J. 1 . 



CatAItSTOfff 
rrr* ww 


J*fUTM TfttM 

OTTAWA 

fcrtronK fem >w 


p Uf|||A V l w®«i !« s*!q*li| s . Saw 1& la 

P***ffCy t F ..r:L.- e, [‘iH.y. TK«d Ja-rtw 

•boii 1C -Hire, Of?*** ™i!r ,-itsp r'rtwd, by pmi qp b r. 
j n l| p rhwH — limbs. Oo* 4-hB, *f»Hnoo f« olt*r 

mtl. 30 PAYS VFtl*C. rar r»EE book. 

fr.-llj fs.rLf.r. ..FD*jr«Bl I 4 IjrnjlCB DHUM 4 . 

Oram MFC. CO. 1T41-W Weed Street, Ottawa, Kansas 



Several Money 
Makers in One 

Buy a COW jolct* Welding. Carbon Tl& 
IflOVlfifi, l.efltd BUrnim*. Fnltlerlng, 
UadiMm. Itrjizlmj ami Cutting UUTrtt 
(Munhlciod, lrudnclinir oxygeiMWld ticeEs- 
lone jr:w ......... S-fc.f, IS 

Swue Outfit, less .... JO .78 

WTilef&r particular® and catidQO 


lilt ^I'LKHdt O XY-ACETYLENC MACH INC CO. 
Ilex J 8 S • t HimlHv 4 , Ohk 


Sl'teJ! for a evtry vf ifiuUTi if? 5 hci*fje SruilIT iwJ! CafaJujl Ns, 3 f 
Brown St Shanw; Mfs. C-o., PritvidituM, R+ I. 

llrown & Sharpe TodIn 

H IT orfifa .SfnmJjifrf n f A rru run " 

” lasy rR'k^ 

WoZXACE Cleetric tyoDOWORKEH 


Complete Outfit Including; Planer, Saiw, Latke^ 
Electric Motor and Many Useful Attaclimctits 



Fast — ■*■ Accurate — Complete 

Price SfiU.OO. E,u>- Tenu, 

Write for complete informatida+ 


I- O. Wall bice &. Co,, M | Chicago 

11 W. 42nd 1L. Nik YWirk. 26* Mlfkwt SL. twi IruutttB 



POPULAR MECHANICS ADVERTISING SECTION 


131 



Quality 

in the Crescent' 

Smith &r Hemenway 
line starts with the mate- 
rial, Only steel of a specified 
analysis, depending upon the tlSC 
for which the tool is designed, goes into 
these punches and chisels. Crescent heat 
treatment puts the “stuff" in them. These 
tools are hardened alt the way thru. That's 
why we selLthem with a "moneys back/' guar- 
antee. Identified by the "SA f H Co, r> mark — 
red heads, blue shanks and polished points. 

Crescent Tool Company, Jamestown, N.Y. 


CRESCENT 


dndSmitftr TAAI C 
H e men way IUvLj 


Get this EXTRA QUALITY 

and SERVICE 

w ithout 

added 

cost 


THE “LITTLE GIANT" RIM JACK 

TtLJiRfis. chans i ns of 

! C s if.- r n- y , lama.-d-a 
of malleable irtm 
and jstevl atid ILLS 
_ all efao rims. fins 
great deal of power and Can be tuerf for fitcalsMenlng and Item- 
ening purposes, for Adjusting h-rnkfe., an well a* ten. ot her ways. 

wells manufacturing company 

P. O. Box C13 GreenRd4, Mass., U- S. A, 



SALESMEN WAN 

SELL COX HOLDFAST SCREW 



D! 

DRIVERS 

Sella on sight 
to diechariira 
- forAntn, Radio 
*? and Electrical 
‘ Work* Self 
Holding Self 
Refraains- 


Setid SOc fur sample and uk how to act Soleimiui'i Outfit 

S. J, COX Dept. F, FRANKLIN. 


rev-.* 

PA. 



Small Saws Sor 
Fine, Fast Work 

bio wonder so many home craftsmen turn to 
ATKINS Smalt Saws when they have line Cutting 
to do. For, these are the saws the finest artisan* 
use, |h« world Over. 

But you don't have to he an expert to do good work 
with ATKINS Saws. It's surprising what clean, 
accurate cut* even an amateur can make with these 
fine saws. The secret in "Silver Steel*" the world- 
famous saw steel used only by ATKINS. 

It makes the saw take a keener edge, cut faster, 
run easier, stay sharp longer and outlast two or three 
ordinary saws. Many Other features of ATKINS 
Saws which save you time, energy and money* 

Here are a few Favorite ATKINS Small Saws for 
home shop Workers, carpenters and mechanics: 

No. 1 Miter Saw: Heavy back, rigid blade, fine 
teeth* 18* to 32 T blades. Makes smooth joint*. 

No. 2 Si iw; To cut miteiij, grooves, etc* Stiff 

back makes blade run true, 8 " to 18* lengths. 

No. 10 Hack Sam Frame: Adjustable for 8 " to 12 * 
blades, Fistol Grip handle. ATKINS Non- 
Brea kablc, or new Silver Steel Blue-End Blades* 
No. 6 Keyhole Saw: Blade 19 extra tough and sharp. 

Cuts easily; hard to break. 10* and 12" sizes. 

No- 2 Compass Saw: Cuts speedily, stands hard use. 
ID* to 16** No* 11 has adjustable blade* 

No. J 0 Coping Saw: Blflde cuts at any angle, does 
extra line work. Strong, nickeled frame. 

No. 3 Nest of Saiva: 3 saws for 1 handle; Compass, 
keyhole und nail-cutting blades. 

No. 3PJ Saw Set: Makes Et easy to give your *g>Wa 
perfect set. For saws with 4 to 16 teeth to inch. 
Silver Steel Files: Better for every filing purpose* 

Scraper Blades; In all styles and sires, for fast 
scraping and finishing. 

Dozens of other ATKINS Silver Steel Saws, See 

them all nt your Hurd wflre Store, 


FREE TOOL BOOK 


*'The Disston Saw, 
Tool and File Book" 
tells how to choose, u$£, and care for tools, file 
and set saws, etc. Every tool user needs it* 
Henry teuton A Sees, lot*, br.pl, M, Pkiliifclpliia. Cuiadun P*tJ&0', Tif&itu 



IjiTtiei gft.OO to S7S.D0. larKBat 
line nl pmall lathes In America, 
Semi ten cents for 3 ;J page Ciiialng 
of laths*, bench ssaws, ]lg saws, 
band saws, etc. 


DOWN 

Brings 

ll this Lathe 
to Yon 


STPBER MANUFACTURING COMPANY 


Dept, 0-7 


Toledo 1 Ohio 



E* C. 

ATKINS 
V COMPANY, 

EndlUh*^ IBS? 

■1 16 5. Illinois St,, 
INDIANAPOLIS, (NO 

Name .*.....* 


Send me the 
FREE Book- 
lets, ' ‘Saws in 
the Home/’ "Saw 


ense T 
Sawi/ a and 


Circular 

‘Dado Heads." 


Address 


My Dealer is 




Build and Fly this Ideal CONDOR 


Th^ litMt id?* ii Ffl*tk*n*H-lnrt Modelaf a in. tun rind wrtiEn 

qi, l>- l , us. Si rn.pl i-fifO, d'--i<*i3 nil t'..,L-,iui..-H| Ik ■ 

Cjimi , njjtiitafcb wj II**': Jtdl'tHatH lKiw "f 1 f .P bhg !l.|j.'i'»: lljH-r- 4 I 

pJiB.il 4 mibl« In Eid'il g (i'v: q U‘d4 t^lltpiwllim. Cti < ha I 

(. pfi r>CJk— -('■r.iirfrijf tifin Set ... . , * 

Am nmr Hosier, or Ord- p niw> rp*:-n.*n 1 $<v-nM **<nO 

of Parts, Filling?. Supplier for Made! Builders 5 cents 

IDEAL AE&OPLANE & SUPPLY CO„In«. 

3$ Weit 19th Street N(* *«k 


Build this car, Speed 
mi lea per Jhotir, Driven by 
gasoline motor. Can J>e 
built by any boy, Parts 
... fi^niflhed by us, Are 

very cheap. Sead50o 
rr ^ Q±, f pr building plm is a lid 

price list of parts 
showing how r to build 
this boy 'a car. 


To introduce a Rarople of Gnodelt- 
Pratl quality to every tool Lover in 
America, wt are offering at the special, low 
price of 5H.OO, this handy tool. Ideal for 
repui r work on radius, fire-arms, ctneks, 
household appbanccfi, etc, Contains 
L three Acrtw driver blades and reamer, 
-f j When not in use, tlie chuck and 
/ M blades arc inside as shown. Nickel 
plated handle. Satieffurl inn h neon- 
f // ditionalty guaranteed. Pin dollar bill 
/'“i to this coupon and a cad in today. 


SYCO SALES CO*, 1554 Femwood Ave,, Toledo, Ohio 


/ GOOD EL L-P RATT COMP ANY.Ciwn field h Mau. 

i , Attached Id on# dollar Tar Pocket- fenrew Drivel" ?et, 


BUILD SHIP MODELS 

^sEa^y to build and sell- Plana and instructions: 
^ .Santa Maiiftj $1-00— Oipper Ship, Stic — Viking 
Gatlev, 40e — or all three fur S^.OO. CataloE 6c. 

[CHTtH'S, 3217 A- Walnut SlmLMU WAUKLg. WlS. 


t Xante. 


( City. 

* A(y hardware dealer U 


State 


GERSTNF.R TOOL Ci35f3\ 


are rnade better, flnlahed attrac- 
tlVely, ami Art RUaranlced to be 
valuer Hurt cannot he beat-ear 
M A ( ' H I N 1 9 T ci and T t ? O L- 
M A Jv [■' LtiJ. yr-U will be |UDUd to 
mo one* Cut a tag Pree. 


179 CflEirml.ua Stirtf, 


Why give sflmoone eEne the proflta that your skill an A 
kll(JW>l*j[rl» bring In? GpC n £l ap otyuUT own and get n ' I 
tfte profits lor yourself The Park* cabinet HiopSpcd 
is a compact, accurate wood worker with full^Use unh- 
and Is priced Tor the man with small capital who want? . 
till op of hie own. 

Send coupon today for complete catalog. 

I the Parks Woodwork iuft Machine Company, 
i bi pt, F-7, 1530 Kuowlron St.. Clncliinmi, Ohio. 

1 C.iQHdian Factory s 1AH None Dainu basic. Moiiir. il. 


ItwiV sitftf CM/ t>e 

FtA-d ,ir MifftitA 

iViVd-vuTil 


L if// 

V f/rr , lft.mS|fliE3 

? / <;;;!£ L> 

zc™" ■ MASTER 
~ tA slide 

RULE 

il^-jrat cip-i b-. i h *ifi. On* eids for 

Ssuri-B, *rt*„ I'.rLiLl^J m reA. Kb (u^iii 


A'ajnf . 


tdrfrcs?; 


Now yon can cifLvert that old Fnrd 
car into a useful farm tractor without 
altering any Ford parte. We furnish 
the tr action wheels, drive gears and 
ruud li ary mile and mount Imps, rendy 
to clamp on to t he Ford frame. Pulls 
16' plow. 

Ifrto for Fr*e ParHcvl orJ. 

SIhw Mlq, Cl, DedI. fM i , CakCihufU, Kan. 


Every Parks guaranteed ID years. 


Makes Old Fold a Tractor 


dm 

PC 

1 

! 

R 

KS 

v/guDWf 


0$ MACHINES 
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Curds, etntionery, circulars, 

tiiKH* Iftlwk, A«Jv'r-rti*in|r r tn>ok, mimuH. ntc, 
Sn vc Trujfttj ttJut time, cat on t fn J u Lf. Ena? 
ruing furniahed with. every outfit. 

Print for Others 
BIG PROFITS 

A big opp^rturilty to turn yorrr fljifirg 
time into <rajtb, nr drvelon a full ti.ni* 
business of ynur ow n at e-mail eost. 

Nfw >mf papule* (tilled Printing tJhn 

Engraving rtr>nr with nnjnfoi.irtJ 

Junior Prttl 1S.B4, Juti Jjr-i-ziiL'n ELI, 

129 : Rotary ( 14 ». 

„ WH-tO for eatulrvir Nn. 7717 of ]-imfli-~nri . 
^ type, cardit, pdijs-r. ftiipplln and iull 
fnfan 


ormalian. 

The Keliar Cu. . 




FREE BOOK 

oMockMakEne. 
J/oJWlf M&Kim 

id™, OJTfn drill':-, 
pru-.-J* Of mo**-, 
mnnet, jm.-cn. 
WHe* b'OW tef 
imry! 

AMERICAN 

tm-Z HuJIfier 


AGENTS 



Euarant«&d to never tarn-jab, 
on stores and office windows. 



Catch Fish! 



DEAFNESS IS MISERY 

Muhlludci of pengni with d-t-ff-cuv c liurinf 
ind Tlnd Nbi SC’S tnjgj con vcrs.it mn, 

P» M ThcllcCind CkurcH bee mse t hry 
U j-f Ltumir d i nviw L 1 ! f K i r D r g m >. wj|i £ Fi 
rebeniW* Tcnv M-r Hipbones hltsn.K. 
ih (he l-tr r cndccly uul uf »j[iiL 
bJn vrtret, Etjlicr icj- of head ipictt 
Tkt jet innpcfimt. Vmr for 
booklet tod ivun itiicmmi of 
(he i n v,:-ri ( .j r vho wit himself del f . 

A* 0. LEON ARC). In*., UM ®S, ID 6 th An., Utm T*rk 




Mcnduli. Cum. 


)■ ’- v - '-I 

Build yoitf own outboard hydroplane motor or sail boat. Use 
our plana or kaeck-Kluwn frames and machined frarLe, Many 
model? to select from. Write tor new catalogue. 

J- B. WELCH, ln&_, Dcpl. B p 1i51 41st Et^ Milwaukee, WJs. 


xa Build a CLOCK 


Shows U ni VOL Can Make Fine 
Clicks Ri| hi *1 Home 

- fitf y. ., . . nr H t , kU n.t Pi( hckfilg. W* 

f if ■ nMnviipn. t'-rlc. W "r*» S' I *• 

up; i uri:h ebimrjp. ’ll {“'i.rrl. 

C-J" nr m*wii|:Jh p*rE» O.hA-lh n-n dnr:.-.nS 
fn* -M-nilvt. ftj.Fi.ij. Gr--r,rff%f bnr> fT!iH->*, 
Writr E«r Bixciist Bluo Print Oflrr, IfiEK 
Cpfdiop. 

CHIME CLOCK COMPANY 

St. FUlMfUi. Pa, 


500 % 
PROFIT 

GENUINE GOLD LEAF LETTERS 


Anyone eon put them 

Knorin no£ (If: in a ri d , 


large profiLa. Taul Clark enysT Smallest day S2S.70* 
It, L, Heel made SH20 in two months. Write today 
for free sample nnd liberal offer to Keneral agent*. 

METALLIC LETTER CO 433-B N. Clark SL, CHICAGO 


MOTORCYCLES 


WE WILL TRUST YOU 
Pay As Low As $2.00 per Week 
Hendersons, ILirlry - Davidsons. Indians 

Slightly udt*il and rebuilt, Hundreds to select from. 

Send 10c fsr lint today, 

MVEROW BROS. CO. T 15 Berkeley SL, Boater M»»*„ U.£. A. 


F^l.%, Mlhk. Muskrat* Willi 
qnr ufw rraldlnq- galvanised 

STEEL WIRE TRAP, Hritfl Tnr niir FREE TRAP OFFER .'Llill Harflaln 

Cululw. $1 Box uf OUf famous Flab Halt FUEL to iulmLnrn n«r t raps. 

WALTON SUPPLY CO., 3SOJ JUNIATA AVC., ST. LOUIS, MO. 



1 >upi. MM 
1 U 

t*. Slat* SL 

ChicilO, IH. 


DIAMONDS WATCHES 


^'1 J/^.eww* diamonds 

^ ^ GUARANTEED 

Oar DianKmcla are Wye 
white, $1 furry biffiEuvs^, 

in the ir psf- 
faetMittinfli. 

HOW TO ORDER 

SftRtci urtirlff draiim! — 
ratny of empJoyw^ki nd 
of work you iio— huw 
Tong in poa ition — age — 
married — wbera live — 
how lung IhiETH. PvHftV- 
Tfj l"NCi f t* 7 i r I Ij T « T I J. I 
S«ad iirst naymoiU., Oii 
maMis *i' nt fur your PkHSK 
EijUninivIJtm Qrt i-t qui .st. 



CREDIT TERMS: One -tenth fiowjt; 
balance weekly, Bemi-montbly or 
mgnth iy at your co pvuru HCv. 
WEAR WHILE YOU PAY 


Elite Wading Ring* 

■olid EilstiituDn. only S19.3C. 
!.■: NDlld |». white paid, 

*s,oo P 

SEND FOR BIG 
FREE CATALOG 

3000 III detritions 



Ufa. Yr,-.man b LIkId Hjacutpt l®i<eb 

$29,50* $2.99 D4wn r S3.S5 ■ Month 

HAMttTQH He, 21 Adiiairtwl tn" 6 h^ittani. Yellow l*n 

Geld fllled 2 S.rflerC«jie . - - OV 

CLC IN'S LATEST RAYMOND. ^ Jewel* B AdjoallnentB. tCfl 

4U haUPH Ij-n UNO 1w indJiCirf, UjcKel CbronvUtir fiDLmrjud. - * J'W 

ILUNOtS * J Blft!N 5 PCCfAL"JSt Jewett AJjonlnd U» C positions, $ert 
YeLkiwthddi6lliMl£6.rwirUiPe OV 

Ait Ra tiro a d ifdfchtt Mold on Con eenlw f credit term* 


HELP WANTED 


W* rtrjU3rtia.il HnffiiHoufi uersanttf don^sn 

\\ r?r iicrfifl cbauM Inr hig «irtiSnc^. 


own Uhrci'i [ y, 

and 4 1 -1-7 r 
out tu tr | i is. r met Soma 


ksyPOL'iJ v -ifk tljL-ht tfi yoilr 
flMrk i.j ftlmnnt 

NO 3 ■ rt.: ■. i ilia gsuefleillWJ 10*4-^ ir-.. Y-.li Hlmiily «UTf 
It tin 


Your lull time can hr j rig you harnH'-xiso 


- - 1 : . rO rmm ir. proportion, I T ytnl are mak litg !■ -stliiin f-l. 1 o a. i n orK L, 

w •• i [•■ ■ at 4.»not fur f u I i part I CUlflfS; Ootua you n ■( liiug V< III v-F.:-t Igala, 
1 V. ]| Rive you fill the mete EMI you can dcclrle Tor . 

ALBERT MILLS, Gen* Manager Employment l>ept. 

59* 0 Monmwith Avc . Cincinnati, O hlg 


NEW VEST POCKET 

ADDING MACHINE 



u ti n 6 i n fi a 



ADDS, SUBTRACTS, illlFUES, DIVIDES 

Hops work ol 5300 machine. (iUAiantttd 6 i c:£s rs*. 
X r fH’ A TOY. 

Jllfnle r>f i^[rT'l and JnctiwtrLrtlhte. Million ■ ”. i 

fapirltF, Pstn pMkft. Win not make r ;-.iii- 
iBlmr>rp ehtld ran n pout to It, Inptrhrtinnp 'nr, 
m*h 4 ^j, i ■■ very bod y abuuJd cairy o no Rif .-ufIkh 


FREE 

TRIAL 



«LMD NO HCWCT— Jure neimi enl *r9dr*v< 

}•'*! 'iiUler I tri iiw^J ml#!* On d^fiTi-rj pj pjJ m*p 

CrlilB !**• r-*6lR I'r.iEurtl. 1 1 T OHliidf. U. t 5 ■rr.ll 

r.dOl!: T.il ih: Lm ! Inr*: Lp C*w . If M-r.E pul *[U± r 

tn aI ■*! r<i"F n?m*T TUOUBANDH Of - A I 

FI UP DtM 

Tkda li ]'>-tFiE pf&F** nupr^'Al r*|iijl itfir ri«d" "WIJt I 

UUnrbaUed neia Cuj Infitiw imitcligiuf " 0(d"t innn ( hN eJ 

Mail Coupon Today — — — — — 

BABY CALCULATOR MACHINE CfJ r . fIBIIIIIFAeruffEinj 
l>r pt , 41. F, O r Hon lUJi, CHICAGO, ILL., LT. S. A. 

□ I itm enfiliiHlIig 13,50— send adding machine [tratuiitL 
n Aifrllrtg C, O, D, j^.AU plus IJln poaLago. 

fl(.Jc .ad its Hu dal Hi Leatherette Caac) 

IS a N J C _ L J a , E . , . . . B.n u ...,«. m m . a a. ■ „ B 9 a,,.,,,, 

niy... , 


. Sl-IUe. . , 


AGENTS 


fflU In bb ceHtrinioa *ort UrfltMy prc[K*it»B. 
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Protect Your Ideas 


Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents are filed in the t T . S + Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get In touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This target experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the U. S. Patent Office. 
We understand the technicalities of patent Jaw. We know the rules and requirements 
of the Patent Office, We can proceed in the quickest, safest and heat ways in preparing 
an application for u patent covering your idea. Our surress haa t>een built on the strength 
of careful r efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 

NO CHARGE for Information 

On How to Proceed 

The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my " Record of Invention 11 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and 1 will send you 
the booklet, and the “Record of Invention" form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a minute’s time, 
Tlie coupon will bring you complete information entirely without charge or obligation. 
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My Offices 
Just Across. 
Street From 
U.S.Pat. Office 


Above is a view of my draft- 
ing and specification offices 
where n large staff of ex- 
perienced experts are in 
* my constant employ. 

All drawing# and 
specifications lire 
Ax pro pared 

BL in my offices* 


ree 


Boolys 


Strict Secrecy Preserved 

All communications, sketches, drawings, etc,, 
are held in strictest confidence in strong, steel, 
fireproof files, which are accessible only to 
authorised members of my staff. Feel free to 
w rite me fully and frankly. It is probable 
that 1 can help you. Highest references. 
But FIRST“-elip the coupon and get my free 
book . Do THAT righ t now. 

Clarence A. O’Brien 

Registered Patent Attorney 

Member of Bar of: Supreme Court of the 

Unil&i States, Court of Appeal*, District of 
Columbia; Supreme Court. Diatriot qf 
Columbia; United State* Court of CiuLtna* 

Practice conliTied delusively to Paien i» t 
Trademarks and Copyrights 


is Coupon mut Mail it 9lotyf 


CLARENCE A. O’BRIEN, Registered Patent Attorney 
706 Security Savings and Commercial Bank Bldg, 
Washington* D, G. 

(Or, Suite I106 T Dept, A-l, Woolworth Bldg,, New York City) 

Please send me your free book , H How to Obtain a Patent," and your "Record of Invention” 
form without any cost or obligation on my part. 


Name 

Addren ............ * . 

(Important — Write or print name plainly and address office nearest you) 
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P ATENTS 


Our Yd Hk Off lea 

Sj.Is 1007 Wed! wdrth Bldg 


TRADE MARKS 
COPYRIGHTS 


Our Phikidclpt 
BZ8 Fiddly Phil-*. 


Have You An Idea? 
Our Offer: 


FOR THE PROTECTION 
OF YOUR INVENTION 


i 


VICTOR BUILDING 

OurNflu rjj.lri!-n«+J*«.rlv 0. * lit 

Or torQurO'wn U'P 


YOUR FIRST STEP — The Inventor 
should write for our blank form “RECORD 
OF INVENTION.” A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We also give our opinion as to whether 
the invention comes within the Patent 
Office definition of a patentable invention. 
This “Record of Invention” will serve as 
“proof of conception.” There is no 
charge or obligation for this service* 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions regarding U. S. Patents. 
Our Methods. Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion. Information regarding Trade Marks and «m- 
f a u competition in trade. 

Our Foreign Book 

We have Direct Agencies in ForeignCountries.and se- 
cure Foreign Patents in shortest time and lowest cost. 

Progress of Invention 

Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors. 

Payment of Fees in Installments 

It is not necessary that the total cost for the preparation and 
prosecution of a patent be pnad in one payment, Our custom 
lo prmit our clients to pay for (heir applications in three 
installments a* the preparation of the application progresses in 
our office. This plan makes the payments easy for the inventor. 

We Regard a Satisfied Client as our best advertise- 
ment and furnish anyone, upon request, lists of clients 
in any state for whom we have secured patents. 

Highest References — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in. 1898 

Main Offices! 789 9th St., N. W., Washington, D, C* 

Nearly Opposite U. 5. Fafercf Office 
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D elays are dangerous 

IN PATENT MATTERS 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
QUR OFFICII to save correspondence, secure protection and 
early filing date in the Patent Office. To secure special prep- 
aration of your case send $25.00 on account with model or 
sketch and description of invention. If the invention is not 
patentable we will return fee less cost of search. 

We Assist our Clients to Sell their Inventions. 



MAIN OFFICE, VICTOR A EVANS A CO.— VICTOR BUILIOINGr WASHINGTON, D. C. 


Our Large, Comprehensive Organisation has been established for 30 years 
and offers Prompt, Efficient and Personal Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a Specialist who has 
been selected for his knowledge and experience in certain lines of invention. 
Our Lawyers practice in all U. S, Courts and defend clients in suits involv- 
ing Patents, Trademarks and Copyrights. All Communications, Sketches, 
Drawings, etc., preserved in fireproof Files, strictly Secret anti Confiden- 
tial. We shall he glad to have you consult us or to answer any questions in 
regard to Patents, Trademarks or Copyrights without charge or obligation. 


[free 

1 COUPON 

I 
I 


VICTOR J. EVANS 

PATENT ATTORNEYS 


& 


co7| 


Ex i q biis hed 

in issa 

CHIC AOO O FFlCES 
Suit* lt4D-U < A>n 11] Lift. 

SAN FRANCISCO OFFICES 
I OH) HCitPfiff. UIJg. 

789-9th Street, N. W., WASHINGTON, D. C. 


NEW YOltK OFFICES 
tint? (VoDtwnrib nielfl. 

PHILADELPHIA OFFICES FITTS BURGH OFFICES 

810 Fidelity I'hlla, Trust Bldfi. 5l« Empire HtJfl. 


MAIN OFFICES 

denltemen: Please stnd me Free of Charge your books as described on preceding page. 




id 


Address 


d 



Our CliIta|o Off lea 
Suita 1440-42 Cfloway Sld£. 



Our PitttbUrgh Office 
SuMv 914 Enmirl (Jjjilriitif; 



Our San Frpncfscp OFfIc* 
Suite 101O Hubert Building 


A 
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PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


Listed Patent Lawyer in the latest editions of the Rand- McNally Directory of Bankers 
and Bonded Attorneys, published by Rand-McNaily & Co.. Chicago* 111,; The Baggett 
& Ryall Directory of Guaranteed Attorneys* published bt Legal Directory Corporation > 
Boston. Mass.; FlugeFs Law List, published by Legal Directory publish lfik Co,. St. Louis, Mo,; Amer- 
ican Lawyers Annual, published in Cleveland, Ohio; Bankers Service Lcgyl Directory, published by 
Banker* Service Co., Boston. Mans.; Eyre's Law List, 9 Park Place, New York City; Walters Legal 
Directory! Omaha,, Nebraska, and the National Directory of Attorney Bsl ti tn&rc, Maryland* 


WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 


Victor Building, 724 Ninth Street, NL W. 

WASHINGTON, D.C. 


PATENTS 


|PROTECT YOUR IDEAS) 

Write today for FREE INSTRUC- 
TIONS — or send Drawing or Model 
of your Invention for Examination. 

Promptness Assured with Best Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 


Farmer MitHhen Examining Carpi U.S. Patent Office 

2SS McGill Building Washington, D. C. 


$ 165,000 

REWARD for an IDEA 

That sum wan paid lo the inventor of " Kiddie KaTS." Hern 
is :i remix' kabl e book which tnlJ^ you what iuveiltioHit are 
NEEDED tneviirjf field, , Don't wttato yuttr ideas, bend ttniay Jor 

1000 NEEDED INVENTIONS 

Prepared by Raymond F. VatcM, famous inventor, former nmn- 
ajsinn rdi tot of Fopu I ar Sci e nee J I« >n 1 1 ily , w ho k no ws vchat man u- 
lAulurttf want-. N cw, reibsad edition eontaina Valuable chapters 
on Aviation and Televieio d . This book may Bt&rt you toward. a 
fortune. .S, ■ncl nn money. Just, write a postcard. Pay mail man 
only Si .i-jO plu.5 prvHfiwe when bonk arrive, Money back alter 10 
dftyitif dwpl. Limited offer. Write now. Get started in right 
direction, ([Outside U. S. SI. 70 cash with order.) 

Bureau of Inventive Science roch^er/n.T* 


PATENTS 

TRADE-MARKS 

Don’t Lose Yaur Bights 
To Patent Protection 

Br-forf* disrloflinjr voiit invention to nnvrtfie send 
for blank form "EVIDENCE OF CONCEPTION' 1 
to be frj fmed and witnessed. 

LANCASTER, ALLWINE &, ROMMEL 

4 SQ Ouray 0 tdg. WASHINGTON, O. C. 

Orifftnaiers of /own '-Ettfance of Ctmctpilonf’ 


TI* 

BDII TOOL 
AND 
MWHlHF.COfllF. 1 
Cdkf* Pnial.N .¥. 


Mt n uF* during 
Since 


NOTICE 

INVENTIONS 

DEVELOPED— Model* 

and experimental work 

FINANCED 
PATENTED 
M ANU FACTORED 
MARKETED 
Write for qUt booklet* 


Patent Dept. 
>t Pitent 
Law Ollicei 
of 

EDWARD 
GOTTLIEB 
SBeehmxn 
Sturt 

NEW 
YORK. 
N. Y. 


MAKE 

YOUR 



INVENTIONS MY 

)\ it I ELIONS have been made from idea* pru]> 
■*■ erly duvr-f-'ptx! and protected by inventors. 
One of the flr-it steps Irt (.He devttopJl)*rjt 01 h 
prectlenl Working model, 

Bnnd llh rnugu sketch or model of your idea. We 


will FEibrnk complete report backed by years' ex* 
erlenee ill rondel making. Confidential servr™. 
1 0 clem equipment. hank references UimistHxl. 


perlenee in m 

Modem equi; .. . . 

f'RFE booklet "Maklnsr InVentJonrt Pay 

CRESCENT TOOL CO^ Dept. A, CINCINNATI, OHIO 


DETENTS SECURED 

N-' TP 4 DE*MACtf EECIflXEID 

High-class preifcs5i3ionaI re r vice for Inventors .uni Trade-Mark Users ia necessary for PROPER PRO 
TECTION. Wc Offer you our facilities on RrastmaLlc Terms, If you huve nn invention, send us a 
model or sketch and description and we will give y mi our OPINION whether your invention corner 
within the provisions erf l he Patent Laws. Octr book, '‘HOW TO GET Y0U11 PATENT" and Record of Invention 
Certificate sent on request. DELAYS a™ DANGEROUS in Patent Mat tuns. 

Terms Reasonable. Best References. 

mm,,.,,.,,, WRITE TODAY 

RANDOLPH & COMPANY, Patent Attorneys 

Ml VICTOR BUILDING, WASHINGTON, D. C. 

Nsms ..... , , . , 
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Brand New 

Ati artide tfijit k?ouw& Instant 
curtuBlty. Qulgfely demon- 
Btrated and conveniently 

carried tn voat poefcet . Pro- 
utHfin (or mrybodv J 
against ro bbtni. cri m Lrtah, J 
moruns. melons dOSji, ate. i® 
yet It in not classed as a JL 
tumpon, because uliso- g[- 
lufceEy ttoJiiiUss. 

"Sold 17 First 
Day Out” 

rSunatn of 5frtrtk>* 
liUn'tii, ii I uf 
Jlliui- ^iri 1 * "isdl rtij 
tirsl d<ii--n tr R,? hqwr*. 

fr„d 3 Oi>, C. 0 . D. J 
Ai -iFni™ 1r Aarn-ti J 
mal» fci.SS ni* tech M 
pbJr . 14 a £ ^eIxk pirrf-. j^N 
Etn Hra i?ir.inriLj. 
rr-UBjicr: La fTnr^r 
WniiW— iiiptIj IJ£-_ 

BtWl, Ijiehp. Ibr. hta, 

Mtpp. Eiinri.‘3itJiU. BB 

•'i-p- Tfu’i thou Id j HT 

(to* >( [*m 4 ■» 

«4%. ml j 


PATENTS Procured. Trnd-e Muks ReE^Lurcd. 
— A cornpreh e uai yp , ip ipcTierierd, prompt tervii-a 
for f]iti protect inn and dev^lopni-ent of i'olir 
Prr-limmnry advice gladly furui?k^r| w.th'Xlt 
charge, Booklet of information and form for 
diHetc^iina idea free on request. 

IRVING L. McCATHRAN, Paten! bwyer 

F^rintrly wilk and lucrfiKC to KlCtlAltDB.OVV'i-'^ 

*f34 International Bldv ■ Washington, D. C. 
41- E Park Re*w, New York City 


mill- !& / Two T “ r Gat 
milk Carfri df es Free 

mil! !mn with every jftid. You 
V# fm j / ninke 12(1 rent? rueh n u 
It fmlw over J' extra cartridge 

"udB/ 

JTJW / EncllHhw Territory 

f ^m ! =ft LE3 open Emwclally at- 
/ tractive proposition to 
• ^m,i men cuhiretllng force of 
gules men, Send Cou^m fur 
JpT detiabi regarding How hi net 
rTf 1‘ree DemomifHtDr, etc, ' 

W lf?mi BE* htf 5 l»l 

Sr . toffnjd to u*f Hw ordered hj- bulk* 
f AUm Gun. tirtel- in (cTrit^iy 

■Pit |irij4«lPPrJl f-siP iljDC. 

*uir.<-r H ctdf Lav-v^itd. 


NVENTORSrpi 

it* before n E for Pshtn U. Our book 

vss those facts; wnt /rie, Write LACEY A LACEY, 

C46FSC., Washington, D. C. E its bl l*h«J }fles. 


H & A COMBINATION SAW OUTFIT 


RlpSaw nnd Scroll Shlw , tnter-ch anff en 
ulue i in pame hji^e n nd mot or a h Jen 
qLudLty, low-cost outrit that will 
lUindlH moat of the onUnary Lu 
th e h omc ah op. 

Complete _ — j “* ~Wl 


llr^ WrUrfr Jpmal/nfrfrr . 
W3 di!(« wm „/ 

0u4nrH^rfTiji L-^ci>f u 

inf 

HESTOlN £l ANDERSON 

60? Kirlcweed Avc. Fairly, Wa 


Atla* Tear Oua Co,, Chicago. 111. A 

OtJin 1'ark Statkm, f>ept. 57 

Crnlln-Ii'ri: rbniW *Mid InS pnrlic^llir* rr*«rellhi Vrviir FiUUiljjd, 

E I'I? Ip«r Grvii Lii-.II ir.-l- I-V 1*IS luc lutll*- t .-U.ll c >-l a D#lnrn™- 

#Lrv|ijcr An>J twu cili' lr iiJc. I !>■». 


Emu limit m-iiM r lar I inn Rt« mad lilt rti ftF fiP puTtt b|JeSi 
fcfi «?nij-D4it»liL'd H i.IIm, HEinckP, dr-ndc-y v* e t-rr-jnl glii*, 
■.nphiw*, itHFlmc wlnr-Bsq fmcwsiuij. hliw print#, 

lh>c«lii^ tt*., lor Im: ilrl IciE TT-pf fl-lwt teftfe- IimhIc 1.4 ciP t EltjfVf 
l~ro.ud, CdUtlllltLi'iJi . ^jpjtTiiflJl Un.Llr->i Ii. B I H ■ i hH j -I) rj | It r T ii f 

.StEamiMMli, fe&viT^EiB of the Sesh, Mmyfliiiirpr and BruLrtv 
fllhflfi. W ppw-tJ i^MiiPLarllrrn aAlp fear nu-injf ifllt bfitala. 
p01 ! w p" 1011 *' NiwpI itornim fajcin#*. pwipHkr^. etc.; Dhi| firm 
E^ulE tr* Inn mndel Iniinr Our Irtc phaiUi- 

CThldibrmllv illiMEnit#ffl rnhliiirs# v:Llij«iblr i J1 for ffifcl |ijti 

■turf hiE-iEH Tstt bllddlriff lilifcp in inEfln in nddil K>H i-n firJnrn >Liia*l 
h* art i r?n| JsliJiy pwTp^" nffifir pfii^htlv IniPetwl#^ i»i 

tfrBHUjr HHhunpd irport fflrrltani Lhn booklpL A rCi&r will 
I W lilt cif 9 S «td. (tllan n*wfwrrd!i , 

SUPPLY C'O^ PEPT- H, EWI HEQLA, N. V, 


ynTgfflAM ^Str^Wf AT»gg^ 


Wonderful Bargains 

Small Deposit— Liberal Terms 
' |r *e*l-ans Har^«y-Daifidso>iis Ace 

Uelftytiti lu till pari* ef tkt VdrM 

WALKER ‘INDIAN Cfl. t 1309 Boston SL f Boston, Mass, 


* ok£ halF ^^issS^Tlircos^^* m 

AT LAST" [ THt; NKW INDENTION that nit eamentera and 
lldera have dreamed about— 1 "WEaTHKH-LOX, ” theVtlcEc thal 
3 atl the gtM'wJ points of west her utripa uud none of their hail featunm 
i itt oue-Eourt U 1 h e c.,Mt , [x:rm ancht .all metal a Etd run rartteed The 
■D service jurcncy iLJfl (21.000.00 business* In Nix muntlto We fur- 

' " Y e!xrt r,i " ia “ l=i3 "™ , „ r ] ,r :- "ir^'U S|h-c 4«I r.viJrt-1., wrullKr^np. 

u BUIdtel n-|>.n: mm, 1 ’jrjwnic If, hiUMncg. -uJfjJlH-n., Wrljr (maiicdinldj 1 . ^ 

ckmAH B Kyiirvt Corp, t SZU Ptnnijl vanfi Ayc„ 5. £*, Wa«h. r T>. C. 


ZLNITH WHIRLGAS ENGINE BOOSTER WedT mYSg! 

Let ymar Motor havajnerejwed Bpecd on less Gasoline, prevents Carbon. Million? nf Gallons eoiJi E to wHta, 
Kate com b« #*!:«/. A , EW /.V V ENTlQN prove? euceeatfiil, ihooaancis being Bold. Fite ull Cara, Trucks, Motor 
lioats, l ractnrs and Airplanes. Ruf Income profit, Contract to Salesmen, Agents, M&nagiJra. We will toll 
you how you can obtain a sample free. Write for fw thirty day trial offer. 

Dept, E, ZENITH MFG, CORP«, 1456-13th Streetp Milwaukee, Wis, 

Spe*d Heads S — 13 V*tr* System fi>r Ford. HI. speed CaroaltKft fpr all Car*. Zenith Hieing Carburetors. 


Trade: - marks 

REGISTERED 
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IATIST 


Tory flril -'.t Q'jllnr A bd 

3iir.ii iarn( 5 n., >-.l*or dLni*h: 

►t:jL si -j ri twfc &mi draifn, 
.xi hr|tli»n‘ | £- 1 | 

iii*rkN i of Mi-t -pr' i . ifs'i: ire 
IT t l Oi»l* Zt« »4, 


NOVELTY BADGES 


LUMINOUS PAINT 


Cigarette Maker 

I /fair a*n ijid u*t 
nvan4f, k1*L-.or tud iiiwk.IT; 
■4**4 rrifii* i, non. i-.Mi r. U-to 
foouih-p hJO-nH nr mb**- 
oe. H'sm. awful. Jren^y- 
httll *aan. *0[*li M#fc 

M«d» 4’.4lhcl.T Tit :* r Lk I . 

niok^l ploipd. ja p . Jtjr 

HuHiOrCht * ine Ci-m , 1 1’-; 

Anbb-OT NlOltbfck 10-C. 


GOOD LUCK RING 


Exploding Cigarettes 

; -HUkkrim (o$ r ^i" 

era'll** C-f wippLIphI i| ua.1 M Y . 
‘I for ■ ■ re fool. but 

■d'MH 1 1. 1 I iiv.il.?! I - 14 fcbaiit 

r/a-f-tiiW Elis victmh 

Jf-t* PL TRCJP F hr hi I’EJtlTjBfi ■ I 

it («£■ i!?ff -wish m lula-J liA.Mi 1 
A EF#Hl Bllr ' ■> pi , !ti ifT rlLtn- 
tir*lv 'lAT-rri'M PriCri2 5iL bO( . 


It ir»e» Hth rn*l VtitkM 

Pf'P by It* OWrt ItOYrtt 

’■ h ■•: re n k, -blr ' . -, r-rrj 

!*:¥( v; -3. fir dffi-u- i'M »h* 

h I . ■ -. r . I _ . I *.T will. 

.Jir Lir.'i - 'VIT tin Hit r L-T 

VflLlr ...I ■:! il ■ n 1 : ■' i • F" .!■ 

d-.l#«l. I 1 Fill ' fpoa! ll'-'ti 
riflijjlt II I -ibl’ilrttT III 

'i|. i . mMiuKf »o 
.:.. |h i Ihut rrrwed 

ltd .....J j IF I p¥lt ■“* T 1 
' nulla ! il t»i 17 jHii.c-wiim el 
0 • Lt-pir pin Itart-hM- 

LO|ir , ; III) Ok jo 1 . 1 'jltr uTlafrlT 

pM.-.J ioi.ii inre- h*n rr*J Kryj. yet 
tliJp lar.b prill r.-J | iiUh*:| ,ii( ■ I. mo ten • - l»M«r ■ Hie- ord ili*oT fu-n r.( la.yq, 

Jl 't ill prrfi-rrn . - .if L-re Imppl - • •iunt»r . inthcr lone. P'lto reody 

Ztt<? p-ro if- P’ifoiq.V'* tl.iann unptHl In varmtAt of *11 *F-S*rOr 


Ct*l* 


Make Your Watches, Clocks, Etc., 

VlBlKla Ku Mi rakt Tb» 'rmf I**«wl ilncn'-otr re- tbo K-iectjfie 
VB-iip iC. uy m . r i l i:!hori... r.n.^j. i.ii ? : 

a !p •: »L - -a! •!» ■■wbil-iEjt [OHIO. Wl l>BTi 4-1 In -I I l.l(;- ' «! ■ ‘ ’i •••!!! t • I fa "-pi It 

Lii.'sLS . I A I ST. which, »fin|io4 Hi thf itrfm-o if k r Article o-rtlif r»>f- ol *N 1 .» i . I. 
r .r,.l.r,i,( ri *i*lfcl* lr, i lit btrk . rwf pAbMCfl fHT HiCrU? . IHf BfiU . 

U*H1 IT 4H1NES. Qiaifn ainapla t* * • a no ’-.-•i: : a.:- i i: 1 ilr-a il e ! ■*:i 1 I .j • 1 

■-I fcif ■* JC c li or eJOci. wit] fntlilf h i t-z- tv" 11.-' Li n: ■ S r ilic!ii. V u J i|. r‘ .b4 i K r \ : ■ 

*«*• *T *e*thh li'Alto nf r p'o'-fip 'Ifrll. ii:»!.-li l.-ito*. An-f ■ n li'M'llffl bb. illt-ar PTtifhfl 
zu.it.- y-.vjI OVB . • i ■ i i p ■■ * £ 1 rnr ih=HP-p 1 r ; ‘ii iqi* ji ■ Ki •aatica 1 Hi : . i ' ‘-oiEli^ prHcd 3 Of. ; .rf^r 

L. 3 H.-I. SO € fcbrl SI ! - JOHNSON SMITH & CO. D«pt. COJ ftA C; i h f wrS . 


JOHNSON SMITH & CO. 

Of Pt. M3 RACINE. WIS. 

■V D. t,M.a* Edition *1 one nan CAT At OC ffliJilMl 66 roeoFnt'Af 35,;, 
H..-i.iT.,-.m e ' v Blfi#r an^ trtiar thin «t»r. -OAlr b»nN ol It* hind »n 
•ontanoa. ■N. ii tieft ,api ot ad latai t irJeh* in m* R ic. th* n*otit 
ngVIll'M. Puillra, |tnH. WOrtblf mbh.i ilanipi, inv-Fltl lIMl 

■nttiretLIiap lit-i:ki, cairin oiti to in M*ai* mh! all mo, )|c.. ainnrKwa-pbl* 

Klonvh-O.TO. I+ ^” I by Cn-ifa, M<ir«) HT^PF, tPlLk. *rf unu.>d Mi S.. to n**i- 

ilian n-iLii i ... ui^n . Jjir ,11 aAldit llotod abtiT*. 


fk<* *1 f*r«rf lOf 4.'nrJ- - J.ipFFior Jl.'l 

rw=i nrj nof«t rreid.1 l’i.l*Ti oiercl 

-pUted. itliei tsu e»n nr»r, ji.i jou lua 

out .f pl| nn-.pnrf:.- n ta l! -if tr H-r t rCll 
I& 5 . floe* Ii-Kdip. -3- td" 1 23-A WE 750 n-pr 
dpi, pnotpiad pnY»PpTn. _ 

MIDGET BIBLE 

tKbT 

CURIOUTV 

U li-.til IpL IJ i b£o 
la ii, i Worlds 
Sip* ul t p*. 

A 0 P p E A ill. p- 

itra p*m. 

Bold Lu kiriu* 
t J lura i-j 

tbo mut. A 
4IRU.U.4 Porn 
. - ore. M iu.t 
bo Mrtii L-i bo ipnewlol. «amd IdipOY 

■L-hiii S-bfl H L>> fj'iBibdd. diiqrvfli ,-v qriu m L uh-ti 

i’. k'&ivi: lie j ior *tp^- iz r- i 

*11.3-5. lOO r-u t I7 .HP. jMk. II 

L,Av 4 I m: ' 5 -i--.il ir - e w .-j '« r.ilil ffditF P rbc-w 

tlf. J for 5 1.2 S, ; S« 3HJ ,#r in. Ml«nl- 

■ HiiMp 156. 

'll, | tit a 11 1 1 rj-L' I I 
nf 1 1 1 p-h-i; ■ 1 1 1 - , 
i< is easy e*:-; 

tillfli • - - 

car jEjujuh! 

^meitlrS i i‘ 

I ft I ■ ! • -E Ji f 

Jiro-r-i.tfph'r- -.5C 

by itwsijiiin 
ft roll n f. 
ithcHC I :]li 
t t ■ 
l|i r O P K I 
time and pckrllns off nengltre bl» 
or tiv-a tht;- m i--. ol ibe mil, 
the flfT-sefc r - r ."•■! •-■. 1 1 1 <■ f--nr.il i-'- 

bp all that ivin ! -*■ rlM-irt-f! Pr|(oc, 
pottpardT 4D Ri 1 1 ' I’ c r 12b I ii-r 5 Eft, 

„ nr i ).&0 thousand 

- \ |}Oitfl.vlrf r 


A n ocoolfeiiL 
tiitle bt-nk «□.. 
v. tuiui'i! ZBt) ] l ir- 
■X-i.ir 'I ■ I. - triel.* 
wKh ooi^d* ofiiriN, 
h t n J kt irr ief*. 
'(to*, r i 11 to, 
c i, et«. -Bn 
- pi. tbit o 
““i hvld - m per. 
furl: LI Hi 11 1 Ftd- 
f up : :i o fie jit 

jl--.nl j..! J...I U|,V 

i! j l-. -■* f onl, iPc, 3 clft'Ip* f*o 3"-c a, pit, 

1 '.Kb™ if:... an iill ?. 3 - 1 5 Vou S ll-M-. 

r 1 ]»cpt ■ J M H :: 2St 

ATOfit for tbe Ainifr .■ ZSt, 

I a ■' 't : r *. .: '. 1' ,: i iia. 2 Si t 

I -i : ,r> h I i - - -J ■ - I :■ .in.. 25^ 

Wonderful X-Ray Tube 


ii "-.ft r 

STAGE 

MONEY 


A ■ uudcrTuI btESd 
Utflfrument bfb- 
rtHctn« p|.st.leiiE 

I II LI H tun" l50t.ll 

aur prfdtmc and 
storl llinff. With IL 

yn-U r.6-j HO '■'hp'l ip ppppranUj |.lii Wnpp nl 
*n-.ir hh|«la. I he lotkrl re «. Itwl twii-il. «.li* it- 
r.rr:i - ||[W|| ■!( Hi * pii-a *Ler". P-n:| Irani utbor 

pi-rti line ill IIP- ‘-IP. Prit* ItCi I |i»- lie. 


SURPRISE MATCHES 

Mor« T«n than 
BR-IjilnK kilfh yrjur f |-j 
wire. LfiDk >UhI 

like ordinary 
DBAtrneB. AS the 
v|f ttm to bithe 1 fi,F 
one he seta naLte a 1 U1, 
aurfriBC. 

Prlte tOc pn Ijm. 1 hpire \<i* 25s, tj fi- 75 s«nli, 


Motto Ring 


• - . • ! 


Lt-ib oi 'HbtiiiIf.o 
! ; .. " j •.: J ■muK-.Birf-l't 
wi-rkririfi i - r . u 
line- 7U:1lt r. ;.l i. 

*■=.. -I lT+1 - >- 1 II n n- 

»prc,F.li- pluCjneLBli-i 
Oral Ii -x ■ r-J • i-li 
i-iiBirv-LMiciine id:.,’- 

Pnly 25* Pp»(p»M 



BLANK CARTRIDGE PISTOL 


# Amu %p EC ^| 

I liloclr t •tr-iri.igi- 

j !> 1 BIm« f-artrir+rf-of 

, J - I thiO-pApr Sr... i-lty 

C£nCv* 1.50 

The Lot 

** StliTL'F L bf 

___ k-.ilkrp.p 

1 fTf-Jjf 

nII||L\\ Cfli n 

‘A-ira 
VOrdr r 

v T J 5.v?S',\ 0 p, i 


eitrCLiT*. cnod- 

*1i. : ur. hIi -t T-Cjmf 

Lj-l^iOf Ki-¥i iLmelf; 

J|| |(fori1Kitli>np Its. , 
tno-ii .-1 [XI Oi-M-f « 'a _ 

D.ITx Lt. Wtlaill I. iniUld It * 
(laky S-- 'AM Aff*ft|T4 HB B 
rtmJ TAfvJoor without dast. 
nf bn 1 1 fe. ft takes itiuid - 
•rd SK CbJ. itin-nk. Hurt. 
Tkdr? — ot'to-jiobJt wk or j - 
whe-rr. Sae*.iaf coih with 
Order □ffer: L Smjryjnrn i 

to I, lOb Iklonk l.r^rli’LiLo .-■ 

I >■: [..IXA-L'bLph'iK I t lota^iO | 
fi •. i-niid. bt Knpr< 
Dwrrtl fP04t. t; ■'■ < ■ o Eilnrib i 


LOOKrx 350 LOOK'"—-”"- 

ISz A % \ l \\ thing 

'a'" Y*" V y/ / L if very burly 3 6 ^ 

'JJ \5' ligblyiidl with lit, 

ii Mi .j' ,. :;j>£y t)<w, Cttrtous juu| loiersst- 

\ I; u^, L.ut^ of iHeufliirci ha w'^Lt 

\ if as Vi.- r , Lusetal. It La a cldobla AIJcrotieo[ke for ex- 
i : i ] 1 1 1 j : j tliv WADInK of tiulLlre it 3 b .1 Uki mh 
Upeni UIjuh, a -?.-rL- : i-. a, jiurniatf Unii, a |«ea<fi»g 
UKW-H, a I elncnpe, a ■ < .-ij . p iin-fi.-- u pocket MLrrn-r, ape) n 
l^irynpcMfeyiio— fur or m irnn. eye. car, nose tkml LhrEHit. It 
is worth all the Ctrtt i |. t,.' cvesi dilei [mi a fill chnlcr lu the 

eye. Fnlriv [lut hnti i 1 u: s'- ■ 1 f-T SoiTiCUitnH L;rc:Lt -you 

IkMd 0DA. Don't UIIOA It. -Vi.r >:> M-„ii, ffnty J9« 3 too *1,-00 


THROW YOUR VOICE 




Intoa trunk, und^r tlie 
bed or anvwhere . Lota 
of fun fooling the teach- 
er p policeman or f r ienda. 

THE VENTRILO 

ali tile instrument , fitain the 

irii5uth out of used with 

itb-uve fur liird Cutlc, etc, Anyo-ae 
can use it. 

Never Fails,, A 1 6- page course On ventril- 
oquism, tHi Ventrilo. ALL FOR 10 CENTS 


PISTOL CIGARETTE CASE 



It lnoka like a deadly wen [Kin, l>ut It Ls merely A 
u uvel Cifft rr i If C ahc TJjJ^ ei fv f-r c-i mi rivati re 
has proved I r.i.-lt better than the f£-ht thing 3T1 

V many an awkward I'ui-ounicT. lineal, fun 

stlcKftkir u|1 '' your frlccda. They ■wiulrm 

V Nl and prvU-al Lt mlam lir funded. Full the 

_ trlcscraTrl t.he slufe 15 Lag 

H-jjvt '«Mki.. nrrn dlRfloRlne tht’ rlgan 

-y— ; XV =11 mack-. Il|?ht 

\ Atm Culrv|*fiC&. WfLuht 


MAGICIAN’S BOX OF TRICKS 



nnH Directions For ■ Number of My«- 


flnyone Can Da 

tl S» ptp*.r I ini mj-otifirinit+iFuf 

i twihIm. Qei , lli'» CuoJqrTF'B-Cnhh 
r-i. md joq will be ifir ei^cFrH.jc 
T--1Id« in yniir >1 j--I r j. 1, fc. mu. 

(Lino tlir nrvnsrnipj far Cr-s fl-p’- 
rlftjF i fir b*. i’.i-hidi’io J ' I- n 

Magic ball asd vase 

! ItlCK •'* *-’n-Jc-l5 I -- i ir Jitlr-d 

ii - nie, n,rid ■ j on rh[iln,.- Iiic Irr 
Jnl Imp ill FHjij --:l L-if is r«. ,i .! 

Ii, -.-.irH-.ir- pIhh-'p ptHiinAI ; J !,p 
FllNJjlJC 1 'I B IC’li t’AlJTJH frOn 1^ injilb lii i-l^npe Hir.UiL'-idy ire !?*■ tlirm 
liTT Ujii-b diaai-'J'I. \ iiiN<: inis LmiS fu m, ^oieed m the wofchqi 

lot vrurj - --r- Fl-.l-in Iv ■ -r r - uCioro inl-ii p pi-lli r,f xiK.rli.-r pJrt,..iln.l Ji-il n -Ii j> I'hO 

(5i.A:-: ( : d liLJ.-: r rjili k -,h miu ■■ dr^-M-i-d .-ifi- a rluo> r - k« :■ -id when 

Hu V,:.-- ■ |H-.,: • »-it I r lip mlp liOi- 5> ‘ - >J iirjil j . \ •• • d On-Jim-H t.4H 

Ilpi BHSIViS VAC- 1‘OJIV FTII5AI TUB 5S{5TfT3-[ THICK Jsl tt*K,i*4[y 
It “I i t-T'l 1 r-f r ' li.’H ’l mfv-T r-bKiiP.h cm it-tb mil nT yraii r rn-jal. •; C hO E l CS* 
.’ik’BKAH JS-O |IAN'[)J-j FEtCMEf y Ip Irnn .lkr-n-lil-r In-Id mi [ Im Loud Tiih-p- 
tFrini-ty roniohml; i.-h- W I KA TlDtH ItTNG CiMM THICK;; il» ES- 

f"3J txyi.li but I I S i.’ir- unn Xnt jj-rnirwll i- r,hili iji ii Inr lii.rnf; ibp 

fiDMVflAl A S 5 - I l n f L II. IX -fi I p Lirfp ,1 i r- i i plp.-pil i,n 1 ire ,-r :. 1 . 01 . 
d's-i riRpnr*. ^ril i* twnd i'nrlH-n*--.i b «r-1 n" (in* ' no l-i’irt-wl tb* k’-Kt'i. hhJ 
I--, bi.i j-,; I- i>i. th GRK.A I J'liASTOM C ARD LUlt'K. or l*n fropj 

J|| •; ■■ n- I-- rj-ME.I. I I’P-. l-j|] II. p- ru* 1 |. Il- .III- r , Ji.r.nliige 6h,->i i rl--*. In 

n.Jii* : 1 1 r. I-l- lip- i 1 ti Jimnlri , t n-l I ■- I Eh 3 .Ip tin--| ul u-.K-r ■- 010 Eljlky (1- 
filu-i -J r r wJiJeh a 1 , ,, riiQ fcuptly r-.idu- *r jMeuiy thb fahni-opjrv kiksibroluo. 

J'rlLH C6tr-6l-ol6 Sl.QO (k60Ap6l.fi.,, PoP16|fp SimtMJkO OC L«(jl*d , 

JOHNSON SMITH « CM., Dept, 003, RACINE, WIS. 
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HIEasy *<>►►► 

make the BAND 

WHEN you plsy a Pan-Ameticui you 
make faster progress — join the band Of 
orchestra almost at once. Beautiful tone, 
easy blowing. perfect pitch. Frepareyour- 
self for pro less Local engagements — play 
your way through college. Complete line 
— factory guaranteed. ptitad- 

Free Trial f Easy Paym Bn ts» Write for 
literature and details, 

PAN-AMERICAN 

BAND INSTRUMENT & CASE CO, 
703 Pan-American Bldg, , Elkhart, lnd + 




Jhh W 

UWJiiil 
fltEs 
(Ik Cain 


Some Seller at 


AGENTS !*£ 

Looks Like $5.00 Worth -P M 
Gives You $1.00 Profit' 


rt=| F ^AM*: 

F rt-^.£T£< 

tooTHP^ a p^ 

l°^ a cts eTC 


V- •: F-h uld bm our Lunky 1L Fack- 
; l • v i i if repr (jgental Lvcs i a troduce 
r.ur [i r duct? with a frrafc sale, nf 
l j-rfl.ui if ill combination sets of TuiLct 
S rr :rk‘ -, Kftflpd, GtC. Willi Valuable pre- 
n l i i] m with each >41 le at half siore 
prices. VC fanes.' ta I K — .Fell rm 

■ - r. Make twenty to thirty aalea a 

■ S ■ wjth $ 1.00 profit on each. 

Easy to Average $100 a Week 

Could you iiaik more while 
i in rr Hi he I n >c 1 1 ne cslftl>l I nil I III? 
a permanent business ror 
yoiiTuelf? 380 Quality t J rorL- 
Hcts— T'rortt. Virile 

today lor Illustrated circular e.x- 
pift lninu our UinipUC plans, Act NOW, 

E. M. DAVIS C0 n Dept. 5607, CHICAGO 



SPENDER ME46 COM PA KY 


MAKE 114%° A 

by Taking Only Two 

Cash Proms Earned Daily selling our 
t made-to-measure all- wool suits at $!i3,30; 
and S3S.S0 retail, direct in -wearer, 
values — positively sell on sight. Biggest 
Commissions Paid Daily. Steady 
repeat business, i-ord Sedan to Ilus- 
Lters, We at tend to delivery and 
^colhK lions. New style out In of 
large cloth samples — IDO 
styles furnished free. 

II rile ci £ Onw* 



*6240 MADE BY CHA1 SELLING OUR FENS 

N P. i 0, 3 i rt I fdultiJn pen -pinch with ttmpaiB, 

"1 ein faancs-Uy tar lh*E t Luvn 1 1 i ■ -t tfiD 
tiTCrl ft; r thn L..I, rUK n 

t*o y«»ra ookin; 1 . 1.000 j:-iT,(*_ rl olf* .eS '-'jf-— _ ' j Lj V| 

— r«k CAarf, iiijoiii ^ 6 

send rt "‘ v - 'fY' w ^*aa&Ac. ■" — 

& Ei Whole ^ le cat al^ 
show itiic ever 5<l0 last seller^. 

SPORS IMPORTING Co. 

530 main $t, tciueur Cehtfl, CYTinn, 


$65®° 



buys a getUllTie 4' Crescent bench 
joincer,. complete wirh powerful 
universal motor. bull bearings anti 


nttvl- *4 for circular lUinfr complete- Heicrlptifln. 

Other C:rA*«*nt machine# that will help turn friit 
srv.ii r vtimJ hurl: tit- a.il>Ar.t«$rt are I- ai> I :>a.wa. 


Lablua, bcE( C^hCI 1 hi (taw. nhapen. jainti-ra, v:irn.'i 
Wtini I'Mil.r, pluru'-fM, fil.ill-'L' anil fciAirhiVT. dliilj 
Leriddet. ciit riff eahin-. awliur rut olff ftawp, bATa,!-* 


hirlUw ifli$*l ramrti^ri, tuna no hi., uifti- 
n r«il rtft-iilf law.ualvurnaL hvimd * mtItt.. 

THE CHEBCEMT MACHINE CD. 
b 3 Col umbo 31 , LMrtonii, Ohto 


Send for FREE BULLETINS 




Do you waist to make £10 to £100 a month 
extra money in your 
and have 
cash 

men are 
the Foley 
Kjiw Filer, R. 
wt i tea , "T fnukc 
nr S-150 a week 
my Fo|ev, , . “Gott^ 
frie«l JbbDBon 
wTites." . . , in 
my ?jxir4’ time 

! TTlflkEi $ 1 D tf> 

^:>4lL WCi:k. , 


Foley- Filed 
Saws Bring 
Customers 

E v e r y s a w user 
wants sharp aaws, 
and you can get plenty of 

busiueHs because the FnScy files 
all _ ki nds of snw.n better and 
(■pucker than the mont i>3q>Ert 
hand filer. They cut faster and 
cleaner and stay sharp longer. 

No experience necesaary — ma- 
chine if en»y to operate and ilutin 
maricnlly evens up large ami Fniall 
teeth m it files. eye strain. 

Cash for Your Spare Time 

Get started now and make extra money all year 
'round. Free F’lan helps you get started. Me out of 
every dollar ia PROFIT! James F, Harris filed over 

i.itlb ejww-a (.it ff4>ni 50c tip 75c each) in his *pare time. 

Many others are making gootl money, too. Semi 
coupon for complete information NOW, 


FREE PLAN Helps You 
Start Your Own Business 


Mail Coupon for FREE PLAN 


■ Foley Manufacturing Co. 

)! 29.1 Foley Bldg., II Main Sh N.R., MfnncappJli, 

| Minn. 

I Please send me Free Plan and tell rue how I can make 
ok t rii money in my spare time in my own cash busi- 
nusd, 

ri Name. 

- Addrtfla 

I 

L M - MO - — - PO . 'mm - ‘mm 'mm * - - 
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direct! 


3 lli turn file flu-ill of ymix new skill in 


4jpV raakiru; tilings tfii* P^drtO toKfortftd *rfty? 

E3A NOW. you can do things yon Inrifl have 


wanted to- — at home in your own modern 
nrH'jtorizetS work shop — WUh tlbF new, 

j. Til |ITIiI'Th| Vi" BT l> Kill J Il'h Vl Wufkdfl Sll.ij.1 Js V 
Jf.113.-anu dam-1 from fucLury Y-uu MVn Oii»--ibn«r nr 
rn. -rn ■: ;■ n- |-.:i Li- or ttpoiAtti ti:ii*. hj'L-y 

terms W 1-iU 0*1 ti*h dir^tnjnt, 


Free Craft Course 
Fret Blue 9m\s_ 


The Waco 

Guarantee 

II Li it Mrt 
wliil sou 
M h r . r wlrtn 

youic-l St#t\lld 

ft hirk. 


WACO TOOL WORKS, Iflc 

9214 W. Hlniif IkL, hcl. CkNigt. III. 

jkln uni, 1 >tiV 1 . 5 DA J'lrPiHr "J-rjJ me nil fpH I flfftp- 
mktirni fluid liirruiijr on iLril iai,ir t A»h: ir.blioi. mid 
FRE& ifprvigr. 

,'r-ttH. , l-., . l, ..... r .... r. , r, , r , r,,,, rr .... ... 


•V^»l 


Cd-MhiaSiiSboi B— j * p 

— ■ — K RAG CARO INE * 

v ah ih* ouatIMn #r • hum pH** a-tei-?. a 

, In fine oh<h| «rtiOii^ii. *11 »mln* fuel* \ f 

L-, iriumiit<«d for pnn yepr Semi KHdiif itijf Frw *r m. 

6H-n*a« iLlnutrtTMi CnUkw^r I^innry ris.^me **Liir^ ^ 

{juan. ATfiSDiinitkkili C^berr, Sparta- ud tJov't jrwdi-. 

DrraEI MqriiiMd on nil orders- MeirtV Wtfufrtlfd ?f do! n(iirtrt«T’ 

W. Stokes Kirk, Dept. P. ffl. ? T 162? H. 10th St_ Fhli* 


ON A 



Save °JJJ /2 SPRAYIT 

Electric Outfit! 

Only 

*1450 


Regular 
Price 
$^A50 


m 

volt 

Universal Motor 


The Same 
Rationally 
Advertised 

OUTFIT 


A fortunate purchase at entire factory (surplus of (he imp-rnvtci M«a* 
ttf Model, olectric HJUIAYIT Machines eFLablra lle to offer then), 
while lliey liLst. M Ign» than half price. Spray S paint, varnish, 
lacquer. inH^crtleidesantJ other solutions ELKGTRlt'ALLY. Saves 
time. Get* In alt corners. Equipped with. Universal Ulfltnr. Can 
Operate on A C or D C II nc, a IJ A ll A X I ’ ll Hi) to he same SPRA Y - 
IT outfit that has been selling for 5^4.. ! iU r Brand new muetiJnca. Our 
ppeena prlae, only S 1 4.50. Rend rle posit 01 *2.00. Balance O. O. !>.. 
plus postwre, or remit 514.60 eanh, money order or draft, Otdtr times. 

NATIONAL JOBBING AND EXPORT CO. 

192 N, Clark Street Depths CHICAGO, ILL. 



Royals Budget Plan 

Makes Buying Easy 


lO MONTHS TO PAY jtt 

fttor this handsome, -'Eene 

Escie" Buiova w&t eli r Bend £ W 

■only 52 urn | Wiitch nomes !'■ J 
vou mstnse prepaid no 
L-,0.]> to pay on rit! vat. DOW! 

IP ttxfl Frtf Trial £jill«l4tiron CliHrSlilMd 

After rxa initiation end Id rloya fro 1 * rrlal 
|>hj twliiKt In 10 pqjLiiil monthly puy- 
rrir-nN. No interest- ••no estrax no red 
tape An tra FitKtfi«n> rtrletly (?«■ 
5. d r ri t , * 1 . You Hike T|<I rlf'K - “ull.-ilar- 
tJon abfohitely pu.'iriLn tped or money bark, 
rnrr tATr^T e*tALOtue 
fit EX ro adults 

IWm* lor CilUnk r "‘C. T-,7 V.,'' 

ef fUimtinili ni9tl , l', t - 

smndard •, 10 


LONE 

BAOLf 

lt H l * aulpva 


E H-4K) — “l-on'- — Handaomtl y CTi' 

graved IlfeE itLifi ea-e. Eu.ininLeed Ici’-jewe 
Movement, R-n-d I Urn hands and dial- Pat 
rmed -(in -r-tSfi s ' protcetpr t-leidblp UinJ 
bracelet to miireh. Ha lance £3.55 a MODfh 


APPRL 5S PtPT. 11 G 170 BROADWAY. Nfr J 


ROYAL 


DIAMOND 6- 
WATCH CO. 



POLISHES WITHOUT POLISH 

£nfi'reJy jVcut— iVof a Duti Cloth 

Without Cleaner n-r poUaph; RJeaj- R a ^ deans, 
pollEhes. shines entire auto — Like new. Ideal 
for woodwork -ijlaaff— silver. lJWg-]ajst|njr— 

vl' lull 1 a hie. Price 1 1 :l:jlL wurt.Ii it. At all tLeal- 
ers or postpaid direct. 

£ , JrctW.sfp€ frrrttffrtefi aztiiltiblf, 

RITZY RAG CO„ Dept, C 

4312 £. 15th Si., KuiiHdn City, Md. 


Strange invention Pays Immense Profits 

Sell only device in tho world that prevents 
kinkitiE, nHarli tsst, tAnjtliiLg of telephone 
aod electric iron ccmis. All our 
piveu tiew kind ■ if irouillj; Cord that 
prevent^ scorch inn and naves electric 
billu. It's n Bold mine lor house- to- 
houFke workCTH, Uon't delay, f?cnd 
tuiw for FREE offer. 

NEVFRKNQT CO. 

Dc»t, 7 - B 4SD3 RavcAtwood, Ghicagn 





Electrify Your Radio for 

With Townsend ,1 1V Power Unit, Over 
35O.0UO in use. Hooked up iu a few mo- 
meuta. Ui^e Htune tubes — no chjuipes. Better 
reeept ion— distance. Send name ;t nd address 
for detiiits, LToof ond Free Trial Offer. 

TOWNSEND UfiOihiTORtES, 71 S TOWNSEND ST. CHICAGO, ILL 


Large 6-foot sir' bar* with 
"mftatorfi, parachute and 
complete instrueiions for 
flying. Send name and wc 

will send 6 of our new reprints of 

worn tfJ fill oal pain Line ptcturcsi to depose of onspedal 
jSeodcr.Scnd 5l ..oflyuu collect and larthisfiervicewe IL 
oeed this WHuulurfuI Airwliip with inuttuttlon*t<1fe, 

C, M. Thcutn jb, 337 W. Nladiisofl St. Chicago 



BUILD A $100 COACH MODE FOR $4.98 


We will supply all (-he neifFsnry parts, cut to fit mill reridj' 
put logether for the OeorifR Washington coach, ii Tally-llii. or 
the Deadwood coach ffAmtius W tester u sta^e) For ?4.tHS. Full in- 
at r i lc L lo n r fur asseinbliniK are included in each kit, X i ■tbiTiE Is 
fliinpler thtun flttinis the_j>srta tuKdiier according to our dLrev- 
tionF. All mirflf:]:- fi-ut C H . t. 5 , D. pUxs 11 ff-w' cenf.v prift mup. Lt, B. 
money order or check Knunt at com puny ail foreign orders. 

HISTORICAL COACH MODELS, Ine. T Dept, PM-1 
2206 FAIRMOUNT AVENUE PHILADELPHIA* PEF1NA, 
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$1000 a Month Profits Possible 


ftu-PL pi4ul. 
V n?l prual. 
L. jAi Ith 


AMERICAN 

GASOLINE PRESSURE BURNERS 


World's most 
complete line of 
gasoline burners 
and heating units. 
Sims, 2 inch diam- 
eter to 15 inch. 
Ideal for count* 
purposes t industrial and domestic, requiring 
great volume of heat _at low cost. Pressure 
tanks, fittings, etc- Write for information. 

AMERICAN GAS MACHINE CO. 

Dept. H ALBERT LEA, MINN. 


BANK 

$ 150 to $300 

More Each Month 

II D equipment put* you in the money- 
making clasti — with practically do in vest- 
ment np your part, 


Costs Only $16 Monthly 
30 DAYS* TRIAL 


20 Minute Car Washer 

Now h the season when power car ryash- 
i '"■K pays biggest profits. IMl 20-Minute 
Car W aaher ’.v :li dn mure work than 
Others — extra profit easily pays for out- 
fit. Get detail* now hy cheeking No. 1 in 
coupon. 


AGENTS! WILDFIRE 


8-Hour Charging 

With this outfit you charge Eftt- 
teriea in one* third the time re- 
quired by others. Costs less to 
operate— you make more profit on 
each battery charged. No special 
eapprience required. Will pay for 
itself uti^ easy monthly pay meats. 
Check Xo- jo Coupon hejow, 

Get 5 Men 1 ! Profits 

He Portable Paint Spray let* you do work of 
five brush paLnter.4 Paine automobile, 
houffea, barns, garages, furniture, etc., 
quicker and better, A sSse ftii- every aired; 
cjl:-;}' payments leto it pay its own way. 
Check No. 3 In Cottlkih fur information, 


Addreii 


New Em proved window washer eliminates all aims amt fuse 
Wherever llicre Is glass In be denned. Approt'cil by Good House- 
keeping Institute, Real rioted territory to produce t-*, Write todsy 

CARTER PRODUCTS CORP. 

935 Front Street Cleveland, Ohio 


Profits in Air 

ir In amtn motive buxines# there's no eas ier way to 
ffrl eufllomers to your drier (haii thtOuah depimd- 
ah|e air service. IfB automatic, upright air 
service IS Standard equipment of mnney-muklng 
shops. A xixe. for every need. Tri al and eaay 
terma. Check No, -i for details, 

HOBART BROTHERS CO. T«ov M omo 

— — -TEAR OFF AND MAIL TODAY- — — — 


HOBART BhQTHfPS CO., 

Box Trey, Ohio. 

Friid w>[nii |V-V< n?,irrr,oE ian, <in llrinj rhri-fcnrl vir h 'll 1 d*VJ F IrJlU j r I - 

ennui ivhm, nfldl Lnfiur^uliui u* km* SB will Incrciw mreAmiiifi. 

1. I 20 III LI1 llE> f^Lt W.phlT 

2. : ' H-Hniif Cll*rtflntf 

J. I. ; p.irufek- fni:,! I-Jii-Jkjf 

t. ( J iktCEE AuEOrrailU: Aat Ijfrvm 


P*W, ....... 1 ...... . 

A i-l'tt* 


WE START YOU IN BUSINESS 

Eakins Co^ 728 High Si., Springfield, O, 


$«nd Id l»i 1930 Idlihm, cgnlilnliH £02 

pwie AH llw leal UJ±*i* ■fiCfiwvItta*, FREE- Q vr Lire* * 1 . ban 
nick *b*Ayab h*v* mai In arSar*. Brno uni lump 52$ »j<hlinan»»,**r 

New Hill* to Conform with £ mVl I SOi Currin^ 

Wi:i, (hv**. Wit* it l* *VY ivf A peraem ft) limfbtd mean, in *p.n*ar 

tffiMBlfreu* uy fllini . 1 11 ; EL mil ci( them DC thd Dfip-r lime. Hv c^v!i:, P 
Alt* BftftulTiS bLl »l*i frricn the out Ode <st E lip riJl, li-.e g[M rrrn l./i 
- r - J ' 1 *llJ Will™ fttl lllftt i-AEI b* Jihlrirl Vri ■■■■*. fii.Aetta.il] ; f|1 biN* Hr' I. ii t, ,r 

Hii.arW.OO Uufru**nd fiviijjid OAKS MAC I Oil Co,. 6.* n. eij, Oj-hkciJi, ft,* 

New Food. Idea Pays Big Profits! 

Men i Women! Investigate the wunrierful new Urown Emhhv 
f : it I : ASK LKBft Dnug hnu t. Wells* ! ike w lid tl re ! Yr u Can n a-* iry m iiko 
BfiO week aparc tlm$; 16000 W SttOOU year full time, ]nvn;tlbent 
No OMJCrlekjCC needed. Write today fur big spi-claL offer 

Food o I splay Machine Carp,, Dtp I, 37, 540-510 N. Dearborn $t.< Chicago 


The PUSTliX INin T »TFtIE^ ufTera industrious men a biisl- 
ncus with big uiture. An opportunity to Hlart a bualneaa of yu>jr 
own, manufflotiLHng Art Omh 3$. NoveEtloa. Electric Light 
Hlatueties. Clock brands, etc.. In Plaster and Marblite casciu^. 

t. Ill :L|.ilv- :.l-- . ! ca-oly ltiiLrli- l, v mixSnE planter tv [ Hi water Cheam 

cst material everywhere plentiful.' Equipment and simple in- 
stnictlonis rurhishod for speed production, ^rnall Investm on i 

‘ nl 1 IT*™. EMlumE¥* r,H.l u, ll*r- UTIBE ftiirkL*. i| 1 1 r , k L ■ . " If ,M.H ffl Nt 

^'JIHjnwIlEfl SlBK rhr k'W prilled. K'.Hirl- ns- lir^dfd ^fid (III* linr n,(*1, 

nirmHi'^ EjixxIj b«u«!iT Aifl !Mia in l:ir« «ukMU|«g. Our («k book will i mt?-- or 
B-od fcH&e-fit y-QB_ M-jLluii upn^ rc-qu-eji. ^ a ^ 

►LA5TEX INDUSTRIES. J0S5 Wabhlngtnn Av.. Haw York 


A PRACTICAL COURSE IN 

MECHANICAL DRAWING 

By WM. F. WILLARD 

An Ideal hoci for hopie ptudy. ISnch nerciso iactjncheil 
irt the mind h . f tho student by practical applicatiun tfv 
everyday practice. ISO page#, 1 57 Drawings Cluth. 
F'rice 31,00 Postpaid 

POPULAR MECHANICS PRESS 






144 


POPULAR MECHANICS ADVERTISING SECTION 



For Plating 
Niche), Brass* 

Copper, Silver ; 
Gold, etc. 


NO EXFEKHtNfTF It FOCI RED. DwVOl-K OWNFlnclrO Platlu? ir: Your Home, 
f Tauter h tVSee, or | 'Live r-f £iu? rn , : ^. 1 -:ii*e| i-;rtd 1 y L ►spoilt Mct ;\1 S’leJscl, Bn^. t •«!,»— BIuMmMhU 
«r Sliver or oaltl YOU can rtiirressfiilljr da all the plating Ort your Automobile, "FleetnC FtstUNft 
Faucet s HpaciUi Forks, Chandelier*, Toofe, ColTisd UfflS. Sure left! and Dental Infittumeiit^ Ut«B«as 
lam- or *111:1.11 Irfm Stoves. Mij.hIo Instm menu;: rveond l Hon wm pl:bt:?ic or nlut-r Xr« Work: do .t Jit- 
stuntly Without Interniptlnff tljc Service of Without removing the partH So be plated will H Hip 


ALADDIN PORTABLE ELECTRO-PLATER 


Electric 



ON TOP OF THE WORLD! 

Thafa how you feel when you Fly a JMTeacf Glider/ As you 
Boat smoothly over the launch ing-erew and the flvin B +wtres 
whisper theif song of safety, you are thrilled with a new 
sensation. Your Rhon Ranger controls so easily that you can 
fcplk to your friends on the ground. 

And you can BUILD IT YOURSELF for only 

The K 1 l*n fiil rontrviri* ev^ry <j£j ktc * 3 idEff, tram I he traii.t xfal I tfl 

Lbt In.t cn.ii; jvT c 1 a[ir, t-v--ry iiart in m, ir-turnd.;: SrtH ifiik* t mirtp-to. who JPo 

u< 3 uy t>» JJuBtr-ntcd Itt^ratuM ribing :| is 

Superb Training Glider t 


MEAD GLIDERS 


Dept. B 


12 S- Market St. 


Chicre<>i 111+ 



ESTABLISH 
A FUTURE 

and a permanent 
business &f your own 

This pdrl took in 
> r H s. . ?> i j tin.'! first 
uT^k and her sides 
arc more dot. 

WHY can't you 

do this* 

Be i ndepeTi den t : me I 
Ictus show you how. 
TVi'j'Htf toddy for fall 

dr i dlj 


THE REISS ER KEY MACHINE COMPANY 
40-7 East Fort St., Detroit,, Mich. 



Sin Fnncltc 4 " 1 f- 
nutnlili* m«ie 
iW lirfl 3 Hayi F 


Layroon’s 5i & 10c Merchandise 
Counter Display Cards of 
Medical & Confection Produtls 

i Jt :■• :•• t 1 I! I? ■ liar ■ !Ij '■■■■ iL» :■: I 
dcmftrMJ. ltlg Ttejwal-s. Advertised. 
m,tlOOaUy anil by rftdlO. 

SALESMEN COLLECT 
PROFIT DAILY IN ADVANCE 
ft years ot EurctsHlul uierchftTwl ising. 
No ejL-sh need cd 1 W rite quirk lor 
free complete outfit. 

Vi'wW's Largul PhuktMS of 5c lifiii 
WOBLP’S PRODUCTS CO. 
654 Main St. Spencer. Ind. 



'/LOSING YOUR, 

• COMB .J 


out - r- J , 

rAMFNElEll LOSE fif 

wss.BKass.'ffisaf^ 

Atvanla* !2 combs. aborted onions nn dlS] 
WnndErrul sellc-m. to dealers or direct. 
Bend: IHc fcrpamule ami wholesale urices. r»». 95Cr i 

COM B MFC, CO., 530 Elm Ave+ r LeSutur C«t 


AGENTS AND SIGN MEN 

Earn up to S1O0 Weekly, antf over. Putting up 
OUR GENUINE GOLD LEAF SIGN LETTERS 

— on store and office windows, boiirtt slarts . t n I rkj? 
and gla-is hIkHS. We also make tu order script 
R 1 RTV-? and busing emblem!; singly or by Lhe 
LhouKiindJ. A permanent husLne**, Ntn capltaL 
or cipcri^iiee rt.'qiP I f*st } , llffl dcniflfld In every 
G ty . So Pfiiu'cS $na L ttcrQi WC 

CONSOUDATED SIGN LETTER COjjjLSJSJgg 









Ford Owner 


y , M fr CUT. M AKJ THI^T EST 
i Dike out your fl^r bo&riti, jmllyour ciuer- 
eency brake bnek and forth. I r you notice 

nlur at ill? batl jasmt. j'-au FrfKJ.M-' ■ ?^nll 

Shiirr. I'ric* J-i". AnIi I,™ Dealer nr oi-'Jrr 
dlfMl. Pt+imutd Ur^iJiir'a Rhim. 

me OREDAP'S BON MPa. CO.. R«H l*l»rwt r !». 


ONEY MAKING SCREENS 


FAIl-imlll fftma, Nfl mortices, no Mitre* 
no t ■■r k* mi la or pnwi. 4 *wwn EOl 

Frame stripn l*e ft. DIAMOND BA&D+ 

WAKE MPG- CO.. 21 + 4 ifc Ats., FitUhurth, Pi- 


Marvelous How Easily and Quickl y You Make TU l " r,i ~ 


Four iucli 
tables. Fenct u .» 
both ways. 


inch 


Enjoy the thrill or builtliiiB. Make spare time 
useful and protilahk. Have ;i rciil Hhop, 
Sturdy r f'tronj!:. speedy BOlCE-CRANb 
bench machines axe what you need. Low 
ii5 Sin stana you. Send for FREE StbpriRe 
ert titlng . Complete descriptsona of Circular 
Sh'AA, Rand Sciwk, LrLtlieH, Jointer^ ::iud Jiff 

Haw. AIwj big FREE book “'How to Mijko 
S creens.” Get our mtere&ting Literature, lew 
pricea, and fiber id terms. 


W. B. 

Dept. P.M.' 


E. BOICE 

“QLEDO, OHIO 


UniversaE Hartdisc 

Big, Powerful 

s 




HJW. da- 
dill? * . mitres, 
a an dp, horefl, 
rti urticeH , etc. 
Wonderful value 


Huy 


*w ow 


P j y 


Lactr 
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R ADIO reception may be made much more enjoyable 
by plugging in a Fakk Claroceptor between the 
light socket and your set. By blocking out the line 
interference noises, this wonderful device also helps 
selectivity and distance. Tested, proved. Thousands 
now in successful use all over America. No change 
required in your set. Only equipment of the kind. 
Compact size; x x 2J4"* Made by pioneer 
radio manufacturer. At radio parts dealers, or write us 
for new free folder. 

Fa Irk $ 7 

I CUClV {With Cord amt Pbig) 

CLAROCEPTOR 

M *mu fret u red by ADVANCE ELECTRIC CO, 

Dope P M — 1240 W. Second St.. Loa Anficlcs, Calif. 

JOBBERS AND DEALERS, GET OUR PROPOSITION 


*50 



trey ft .id Ld. I 

Monojf ’Off cr 


ELECTRIC F, 


30 DAYS FREE 

BEFORE YOU BUY 


BATTERY 


TUBE 


TRIPLE 


pr'i choiti 
i>f tabinets 


eh* 


l t«.l C***,J( 


Uahteit 
i dial 


Raiiiv'h mnt armrii:? birvairn dFrri'rC fn?tri l.vtfl'i 
cld r rt-i;nliie mi'fctr. Don't tidy unie^n Sll 
aa* prt'T'is entir* tiu.tfil unbe«ubtd at If t4* It Linn; a 

the intict, lot E'.ine. aeicct.fi Ly, dustaiice, vnli.Ric, 
^ Cabin* and R !<5 HrECrAI. tlfVKB. 

LfAA MIDWEST RADIO corporation 

n „ ]!»', s 

■ ■ »v 4DT-GJ Mirk:, eida.. Cincinnati, D. 





al_ CtinnacHor n««da 
' W S aid EivtU ftr perfect rcctpti an 

The SOLDEXLALL CO,. NEWARK.WJ 


SOLDERALL 

METAL IK PASTE FO R M 





Fly This Combat Monoplane 


bTfafcnlJlrt namt*in*i\ (itilt St ,00, 

OkLay, iyaiisfsjsrti'in nr nrouejr refunded, 


TUI* r^ilMIc WDjf ot it mU 

|m atl jnuciually tryi'i- 
fill Pl»>r, Wins 1 aj 3 T«-a'l E-S in, 
WHiapht wiIf 1/iai. Will takei/T 

by iiv>n pnwtr n >. i (ly -m-er Stf fi. 
Markinuii in red m di blue. Can 
be byi It in 2 hra. wjrli« it Iwli. 
O.nntructwin t-i t include* fLIn. 
alirminuni propeller with shaTt, 
!a In, dine wfic^la, W"".i j-trn(-». 
Ihjhberr burnt mot'ir and jail ill her 
nirti,, vriih clear rli recti emi. 
Cr-jnpfcct* flat, prirkf-rl in un- 
in LJ. S and Canada. Order 


The MIDLAND MODE!, WORKS, ChllHeoth*, ’Ohio 


<W 6 cancicit make C.O.D. ahlpmenlR. No retail catalogue Lotted,) 



t Wheres ihe cm of- 

PLASTIC WOOD? 

(He*. U. S. Fat. OIL) 


On porches or other out side wood- 
work, when rot creeps in or cracks 
appear, Plastic Wood will save the 
wood. Scrape away all dirt, rot, and 
old paint and fill in, or build up, 
slightly above the surface with Plastic 
Wood. Then smooth off. 

It handles like putty and hardens into 
w ood that is weatherproof and water- 
proof, will not disintegrate or split, 
takes paint, varnish or lacquer per- 
fectly, and adheres firmly to wood, 
metal, or other material. 

Plastic Wood Solvent 

To soften Plastic Wood, to clean it from the 
hands nr tools, and to prevent it from hardeni- 
ng from too frequent opening of the can, use 
Plastic Wood Solvent. In 25 and 50 cent cans. 


Handles 

Like 

Putty 



Hardens 

Into 

Wood 


Tube 25 cts. 1/4 lb. can 35 ets. 

1 lb. can $1.00 

At Hardtmre and Paint Stores 


ADO! SON 'LESLIE CO*, 439 Hvlivar St., Cancan, Muss. 
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HAVE YOU A WORKSHOP? 

EF you like to work with tools, get acquainted with 
Savogran Crack Filler, It has a thousand uses — 
building furniture, models, toys, for clever inlay work, 
building up damaged edges on vour work. ’I ou'lt find 
it the handiest materia! you've ever used, it’s great for 
repair jobs, too, 

Savogrun Crack Filler t rill not shrink! Press It into 
place, paint it — it defies detection and the job's done 
for good. 

Get a can of Savogran Crack Filter today from your 
hardware or paint. store. Lse it just once and you'd 
just as soon give up your hammer as be without it. 

BIG ONE-POUND CAN 

35db. all-metal pail (for large users) 
$7.70, 5-lb. can $1.25,. I -lb. can j(Jc. 
No hardening in the can — the biggest 
value on the market, 

SAVE OLD PAINT BRUSHES 

Don’t throw them away. Soak them in 
Painters' Savog ran — they’ll come out as 
good as new. Painters' Savogran cleans 
like magic — removes paint and varnish, 

Indispensable it you do any painting. 

SAVOGRAN COMPANY 

India Wharf, Boston, Mass. 

S AVOG RAN 

« e a. U.f a PAT, OFT. 

CRACK FILLER 

PAT; AH 1 ran 

WILL NOT SHRINK! 





8 " Band Saw $f 995 

Only a» — ► - 1 * 1 = 

Here It It, An 4ce of An t/p^To- 
Dut* Band 5oii\ Juat What 

V < S-c-r n Looking For! 

■i EMLr.il I*aw that i* stnarariLMd tn 
Klve r ie same rftiutts aw tin- lanr^r 
■■d mors expensive [tiaclriruvf now 
oh i in market. 

Has tiarddimt and ground 
-ihaft-i — saw Kultlfti nifldu or 
tooUtee]— H ' A i kin:-. Hilver 
fttenl .Haw llbdf wilt cut 
wonfl up to 3 >' thick and 
i” i 1 etsU. A r(!ii] rnactilno hiir |6 let 

I .nl . : l« edntn, rnrrs^l n (uirmllf ■ if 

‘ ■! unfit Jnnp,f»r rnfijruied Willi iKniUm* 

V ' I’ iL>n,1 J1 Ilf (.r Piiiley $19.00. 

Lip - 1 o-Date Mac h i ne Works 

Ucpl.iio JIW 9 -I 5 Sc-uth Wabash Avt. 

CHICAGO, ILL. 



CENTS Represent thf Carlton line 
Americas Best fbymp Propos/hon/ 


SELL FROM A 
MILLION DOLLAR STOCK' 

«d Uod. WMt, 


HourShippinj 


Sblrti. Nfckwui 

No 3yb«ftiati&ni.* 

6 rrvi** r Hiphnt Conun i n m ionr 

onaioi. Pro At Sharing 
Biiitfeat Company L 
Hail Coupon. 

CARLTON 
79 FIFTH 
NEW 

r>cpt, sniS'M 




■ 






^ MAIL 

J >COUP<JN 



pitan 


DANDY MODEL PARTS 

Flying Cloud Figurehead of white 
metal, mighty neat, ready to set, for only Wc. 
yd, Capstan. polished brass. 1 16' to 1/8' seal?. 
dOc. Mail 10c for booklets J, How to Paint 
Ship Models" And '‘Revised List of blue- 
print a Wooden ’Warship*. Merchant Vessels, 
Fishermen, etc."" Latest catalog a dime, 

ROY HANCOCK 

_ 3?3 Douglas Avg. Portim outh, Va. . 



■iS l I jiiirhicu^ fntri—- 1 - f fc 

k,.' ipT iny WijrS. Ol liciiC.ff.r l Btftpuiil 1 ,2 

II EARN iS&TO * 5*0 WEEKLV V n 
-T Qlt* WlW^rwH, M'l . ki Tne-*!udj Bnwlontn t \ 
jr ffErtitn J13.1KM r r . i iil i: in EumlnMi In «na }iuf. \ lJ 
J rrfin. Vuim, N, i .. jjmb* |£6 firr ,i shew cui.J. V* 
Crawford, K C.. writ«j "KntiMi.1 t2*ii wbLI-o UL> >. 
ioa 1 couTu. Writ* for •;«iu|iIbI<i JivtV'TOildktfi . 

DETROIT SCHOOL OF LETTERING. 
110 Stlmian A-v*. S»t, 1899 DKTROI1 


FREE 


Write 

For 1 1 



Every Coo'Coo-f 

A "knock-out™ Instant splllnp hit I The 
Cgo-OHJ Auto Horn ^Patents [wnrithK) 
sells Itself at &4, Ooetfl you $2.25, 
OnlhK like mid Are In Holli'U'oorl and Lor 
Anjiel-p.i. One denier tsu-lfL 3.000 In short 
time. AnetLlfi rnaklnp as h9j!h M 
arthnur. Onehom srlla A others Sniniiot- 
to house selling “Just stand around 
gWUge* mul service Ftallons co-coo 
uml clean up. InPtaltofi hy anyone in 13 
min UtCS . Not ah exhaust nr mn ter h orli. 
Certain En at-iinn — never Falla In emit* 
jl musical note that cleverly dnga 
‘Hello' 

S« n-d 42-25 la, *>rnal* horn aw mitt tw tfirlbn 
tormBlIort. 


PACIFIC COAST PRODUCTS CO, LTD., 
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$25 to $75 per day! 

Big Money — YES, But it'* eaaief than you think, 

AH YOU flcciJ to make big money ia THE RIGHT 
PROPOSITION. Thousands have done it, so we 
know YOU CAN. No scheme — no bunk, this is 
Straight, honest, TespeotuMe and di (unified business. 
And it DOES PAY the money we say. No books Or 
schooling needed. About $100 puts you in a permanent 
bia-erefit business of your own. If you have the natural 
desire to live well,, to be youf own bo&3, Ibc ambition to 
take your place as a business man among the best in 
your town, then find out about Clarke FlorKraftsman- 
ship. It can be the turning point in your life as it has 
for thousands of others. They did what we ask yOu to 
do — write for full details, and do it NOW. There'* no 
obligation, and you'll be £kd you did. 

Clarke Sanding Machine Company 

Dept, T-17 i Mnikegatl, Michigan 


Hsm! the marvelous history 
of American Invention, the 
moat imprewive record in the arujulH of humim achieve- 
ment. A very limited edition of Waldemar Kaempflert's 
Popular History of American Invention in 2 vols. 
1034 Paffes, Over 500 lllustriitioES, Cloth. $5 per set 
postpaid (just hsilf price of original edition.) 

Popular Mechanic* Press, 200 E. Ontario St., Chicago 


INVENTORS— 


BLUEPRINT READING 

For the Building Trades 

livery man who is ambitious to 

! learn the last detail ot blueprim 
reading will ward this new hixik 
which is thorough, complete and 
np-to-lhc- minute. Written in a 
clear, non- technical m-inner. An 
ideal working, fool for apprentices, 
teachers, student^ carpenters, 
bricklayers, etc* 

Over 100 pafttK-SO plans and 
illustrations. 

Cloth— Price $1.25 postpaid 

Popular Mechanics Press 

Rcfim i* 6 

300 E* Ontario St. Chicago 



A NEW HOUSE WIRING 
MANUAL 

PRACTICAL — PLAINLY WRITTEN 


h\ J. G- WOLllCR AND O. K. kfJ-SK 
L-flss tMhnkll H. 5* + bctiolt, Mich. 



WMNC 


mm\ and mm 

ELECTRICITY 

Nfc- 

HOUSE WIRING 

*y 

WQLBER *** ROSE 


Tills book is the result 

if outlaw's milh-licl 

yeara of lrHltmirLiil c\- 

pcrleiice snd r>f teiWh- 
mjj. The: mat eri.il ac- 
euro elated during thlg 
period ol time 3 Jim been 
worked m j tr and over 
until in the netbor'a 
opinion It Wfw ready for 
PUbliGutlUD* 

320 Page* 

Oft’i ]]Jnstm(lo»<* 
She 7 1 ; sl;"j 1 j Inrhe- 
llCslMd Binding 
Price &J.50 Postpaid 
Will he sent C- <j. ]> 
ranjwhere in U, S* ot 
DOSiMttliiiu. 

POPULAR 
MECHANICS 
PRESS 
Room P6 
200 R. Ontario 
St., Chicuiio 


LEARN TO FLY IN A 

WACO GLIDER 

It r s a thrilling sport and an easy way 
to get flight training at small expense 



A Fow } you and your friends can learn to fly 
. * * easily . * * quickly * , * and at small 
cost* The WACO Glider is your oppor- 
tunity. In a few hours 1 time you can learn 
to soar around, hundreds of feet in the air. 
Get into the game! It's great! 

T he price of the WACO Glider, complete, is 
only £385 , * * less thart the average fee lor 
primary instruction, A few of you can get 
together, if you wish, form a Glider Club, 
share the price of the Glider . . . and the 
fun is on. 

A Glider Built by WACO 

The WACO Glider is designed and built by 
the makers of the largest-selling commercial 
airplanes in America. The fuselage is 
welded of aircraft steel tubing, and is braced 
to withstand the most abusive handling. 
The wings are constructed ol best aircraft 
stack, according to best aircraft practice. 
Wing skids with rubber shock cord protect 
and support the wing tips* The positive 
f bu 1 - p roo f t o w i n g hoo k is of novel desi g n * In 
every detail the WACO Glider reflects the 
practical experience of WACO designers* 

Send for Full Details 

Send for your copy ol the descriptive folder 
just off the press, just ask tor WACO 
folder GM . „ , today. 

THE WACO AIRCRAFT COMPANY 

Troy , Ohio 
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Hot watf h ?*I LA SW 
Greatest Household Aid 
Invention in Years' 


2-Minute 

Demonstration 
$1 .25 Profit fcr 
You 

\ brand new: and amazing 
Invention- tin? LUX EUJC- 
TEtK’ WATER UJvATFRE 
Think of UilH — J tisT- frill* ItitU 
light socket— alnicst 
In^t&nHy you have halting 
water forwaBhlngdtsltt*., mak- 
ing' f’lj-rr-iH-, hulling eggs, illllat 
wii ter bag. hi»al1 tuf hahy H ti milk, 
sliikvln^ bath nr laundry. 

Pr'riviTijK one of the grpatRst 
acLLers o fa l L time. Every tioiiie- 
witc hut 

water inatituty day or night* 
N ECKwary sl* gaa or Oual- 

A Real Sight Seller 

Men. women— profits up to 820 — 530 daily easy introducing 
thi.s marvel, Lee Prentice, Calif., rtsys, “Never niadu so much 
money in all xtiy celling career ' ! No wonder, Saves Imurs 
■of time — hundreds of steps, IDEAL RUMMER SELLER, 

Free Goods Offer and 
Special Sales Plan 

You’ll make a clean np wicli the LlfX. 

Xn it- mi petition. *Vo exp- .-l* ate wetted. 

Write for full details. Don't ft? fay.. 

LUX-VISEL 

S4 MAIN ST. ELKHART, INDIANA 


A necessity f " r I>oet«S, 
Dentijtfl. Nurses. Beauty 
VarSucs. tfctrhej Sh.jfi?^ 
'■'■ hJ.t FouaiaiJtJ^ Travet- 
■rr* and Tiii-rlsrs. 


CO. 



The LUX TXErTTtlC WATS'Tlft 
H EATER. Wit h^iJcrfctf t< aumtid U efff- 
itty r.l' mt nt. Made Of pure alumi- 
num. 8 ft. tnaierjtTQQf electric curd. 
Either A.C, orD.C. current. Safe - sun. 



Social opportunities; money-making Oppor- 
tunities; friends; trips; popularity everywhere, 
these art? the kind of 'breaks” you. get when 
you can plajr an instrument. Hither trumpet or 
trombone is ideal for a young man. Bn esc her has 
made them easy to master; beautiful to heat. 

Take One Home for Six Days 

Try any Buescher in your own home for six 
days free. Test yourself. See how easy. Send 
coupon for beautiful illustrated folder-cata- 
log of your favorite instrument. Easy terms. 
Play while you play. Tear out coupon now; 
Mail right away. 

BUESCHER BAND INSTRUMENT CO. 

710 Bu esthtr Block Elkhart, Indiana m> 
Without pbliR'nLjng n*i.’ in any w&y, ^Ivnio uitd catalog of 
[ ] SAXOPHONES [ ] TRUMPETS [ ] TROMBONES 

Mention any other J4y airo 

Name 

Street Adiirca^ 

Ttittis State _ 


AUTOMATIC 
OIL HEAT 

Now yoaj can have the h-mne heating 

furl you have King been looting 

for, C. ii 1 [ rid ol the dmdgenp Of han- 
dling cn*l and aab*H NOW. yv^ 
Ri-rryman RoUxfV OU B timer, the 
result ij[ 11 years' experience and 
thou.- and* ofjfueccssful Install arsons, 
h « mtirtyf of emtenifaee. e+mf&rf, 
i/fTrfrfttrtc ond MfotioytV. Fully Anns’ 
mat 5c. Silent, ^u/e, Follow easy in- 
structknyi tn li^nall Ln nay type of 
furnace- ( -ompletfl with all automat- 
1C oonlrohi at a price wLEhlli reach 
oleiWDftJ. DEALERS WAITED, 
tv rite for full in form a Eton. 

Berryman System at OH Heating! K rte, 
l)H W. Wulitiigten llrd. Chicago, 111* 




MOW If THE TIME 
TO BUY 

HEATING PLUMBING 


Our NEW EASY METHOD en- 
ables any handy man to install his 
own heating and plumbing at a big 
saving. Material is cut to fit and 
tools arc loaned for installing 
ing plants and plumbing. Our En- 
gineering Department will offer 
complete specifications free from 
your sketch. Sketch blank and latest catalog 
mailed on request, 10 YEAR GUARANTEE, 




HARDINIATIN 

1 0/0 


132*32 A, Weit Pushing Road. Chicago 


FOR THE RADIO BDILDER 

The blufpfjnti below Include the bnl of Pouulttr 
Mechanics tested circuits. When ordering, simply 
quote the numbers of blueprints desired, and inclose 
proper amount addressed IO Popular Mechanics 
Magazine, Radio Dept., 200 E. Ontario St., Chicago, 
III- Magazines containing full: destfsp h’ons of the cir- 
cuits can he obtained. Send 25 cents for each magazine 
desired, giving date of publication, 

No. 134,. Edison Type R-Battery. . , , .July 1928. , ?5c 
Nu, 133, Screen -Grid Perfect- Tone Six 

Receiver, , „Nov. 1928. .25c 

No. 139, Simple Television Receiver, - Dec, 1928, .25c 
No. 140, Power Amplsficr and B-Sup- 

ply for Television Jan. 1929 . . 25c 

No- H2+ Two-Tube Screen -Grid Short- 

Wave Adapter. .......... Mar- 1939+.25e 

Wq r 143, Four-Tube Screen-Grid Re- 
ceiver, May 1929 . . 25e 

No. 1 44, Three-Tube Self-Contained 

A.C, Receiver,, ...... Oct. 1929. ,25c 

No. 1 45, One-Tube S-G Set for Begin- 

tier#, Nov. 1929, -25c 

No. I4S, Adjustable B- Eliminator . . . .Nov. 1929, ,2Sc 

No. 147, A-Ejirtrinator for Set and Dy- 
namic Speaker, ...... Dec. 1929. . 25c 

No. 14S, Addling Audio Stages to S, G, 

Receiver. .Dec. 1929. .25c 

No, 149, Plug-In Power Amplifier for use 

with any Broadcast Receiver , June 1930. .2&c 

No, 1 SI , Beginners Low Power S - W 

Transmitter. - June 1930, - 2>c 

No. 152. Portable Radio Amplifier for 

the Deaf .July 1930. . 25c 

Material Lists for any of the above Instruments 
will be mailed free upon application. 



popular mechanics advertising section 
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Make oZ SUMMER FURNITURE 




with 4t D0i't«i** Woodworking Units 


Blueprints 

^ ^ Wc will be ElFitl to bir. 
[i’ll, nil UUr complete Ret 
oi 10 working Blue- 
prints of Summer Fur- 
Ditum Upon receipt of 51 , 00 , 


10-DAY TRIAL 

EASY TERMS 

Send coupon for FREE Wus* 
iraimL literature showing now 19&0 
Delta, line. Also full details otf 
EASY PAYMENT FLAN’S un<l IP- 
DAY Tft I AL OFFER, Mall coupon 
to Dept, A. TAP. 


Making things out of wood is so easy and quick w ith 
this practical, efficient, "Delta” equipment. Saves 
time, eliminates hard work f and produces better results. 
Wonderful fun, splendid relaxation as a hobby, A good 
money-maker too, either full ur spare t i-n-i e . “I J r- 1 f jv ' 1 machinery 
quickly pays (or itself. Complete "Delta” line includes 4” I oint or. 
Circular Sawn, Wofut-Titruinp Lathes, Ji.R-f’awa, Band Saw, Moulding 
Cutter, and numerous other items of mtcreat to woodworkers — fill tat 
astorr shingly moderate prices. 



DELTA SPEC LA LTV COMPANY, Dept, A. 730 
Division of l)el(i Manufacturing t’lO.” 
tfnbl-b!7 llolEnn St-. Milwjuktf, Wis, 

Picruac aend me prick illustrated literature dtfreriblair ifse model 
" Delta" Woodworking Unto. Alsk> detail* of 10-Dfly THal Oiler and 
Racy Payment Plans, 

d I enclose SI. 00 for set of It) ffumiuer Furniture Blue E’rLnte, 


Namo. 


Address. 


In Your Home 

dt """ ^ Our nsmtcua, practical M&m 

© Midiin« ecll es low aa $3 .75 postpaid, Arid use same 
Size film aa Mi? t-lientrt%. Wc ftbio have wo ruler Dll DJnii 
at lowest prices— with a new rlltn escGJjabge service. 

Don’t Ml» Thlsl TFWte NOW f Of Ffee 

PARAMOUNT MANUFACTURING GO, 

Dept. G-29* BOSTON, MASK. 


Outdoor Opportunities 

How to raise rabbits, Ruineji pips, milch goals, silver fo^cs 
ferrets, tiiii re rat*, white mice, 'Mm-. car*, pi aeons, i>hea,s;inL(?, 
bantams, e;i narKSA bees. Irwfit, mushrooms, ginseng aurl goJdati 
sen l for a mftt . I'nteUeal 2.10-page bocik wlfp ISOlUuatratlm, 
W 1 11 Ljo Nfiil C. f.l. D. When pu^lnum banr)* you the paatara 
pay him frl pLti$ the posture. 

POPULAR MECHANICS PRESS 

Room P 7 200 E. Ontario St CHICAGO 


SILVER 


ACE 

Mail this \ 
Coupon j 

AERO MODEL | 
COMPANY | 

Dept. M27 
til N. Wactcr Dr- | 
CHICAGO 

I enclose' ,.i i-eDts Tory WIT new 1030 Catalog, describing £ 1.B0, l 



I 1 . onriru, FLnmlnKO construction set, quality nU nyl Ur*, iit [Aul«U9 I 
' S i LV E It ACE ah Lp* Add a iJ tetory ol F I Igilt. 


Name. . , 
Address , 





Hobart Constant Are Welder starts you on row] to atieefss. with pnielLejj Ity no In 1 ’ e 

Ditpw rnuklmt buajiiEv* uf (he rUy, Auu> mechanics, jf nniwert. iti fact, anyone can easily 

fee Into this [iruJ) u< h[rj btuiEnesJ. 

COSTS ONLY $40 MONTHLY— 30 DAYS' TRIAL 

Hobart Patented TfaStui! nlat CLfn Inaras ftue#-ftworb. I jets im stomp weld Faster, tawlit. rimn- 
two surety with lower current cost.. 3u Days’ Trail <m money back iriuiminice let? you hnrrt our 
elulios — t irenneadoua profltA yoy 1 II rmukc pay fur piiuinmcnt lb Short time. Write uh| ay far demlta. 

HOBART BROTHERS CO. Bov !Vi YOU TROY, OHIO 
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Mechanical 

Engineering 

Learn at Home 


Mechanical Engineering embraces the design.;, construction 
and operat ion of machines aud machine tools. Tt is a pro 
fession which oilers almost unlimited oftpcHtumtEcs to men who 
combine natural intdjanical ability with technical liainiitg, 

Fnr this is The Age of Machinery. Almost every conve- 
nience* ilmtury or necessity which we enjoy depends on ma- 
chinery for its production or adaptability to our needs* Every 
new invention multiplies the opportunities for competent de- 
signetu,, buiEdecSj true ting engineers, etc. 

One of the best wavs to train yourself to secure a position 
as a Mechanical Engineer is through the home-study courses 
oi the International Correspondence Schools. 

These courses ore complete and up- locate* and especially 
arranged to meet the needs of the student who studies at home. 
They are particularly helpful because they are written by 
Well-known mechanical engineer; wish years of practical fKprn- 
cnee T who know the quicki.-s-l„ best way to solve every problems 
Just mark and mail the coupon and we f ll gladly send yon 

Free ItooklelB. describing the I. O. S. ffiur»es in Merhnnir;kl 

Engineering yr any other course in which you are interested. 


INTERNATIONAL COflHES-ppN PENCE SCHOOL 

Box &6&9-F Scranton, Penna, 

Without cost or ol ill cation. plcais ^nd me a capf of yncir hortk- 
lot, “Who Wins and W by. h ‘ Hind lull particulii n about the tours* 
HfNrt Which I have mtrtdl X: iu the list below: 


Meehan tea l Enfllnetrlni 

Much^oical Coufbt 
Drafting 

Mothanital 0 rawing 
Comp lets Shojp Practise 

Architect 

A ttMt eetnrsl Drufl&man 
] “ u L J I L . r Ftmunan 
Concrete Builder 
('Lmlrartoi- iiif.l II u I ] ;3tr 
Structural Draftsman 
Structural Ejiglnerr 
Electrical Engineer 
Electrlcn] Coat nec-iulf 
BlecttlC tVErton 
BlMlrle Lighting 
Electric Car Hu lining 
Tt- JeuTanh Koeirmtr 
Telephone Wor£ 
dm Engineer 
Surveying and Mapping 
El rid no Engineer 
Oas Engine Ot>i- rating 
AtitomoiH In W title 
Avinlion iJnflincs 

BUSINESS 

Bittiness Management 
ImihLfttMn! Mitiugomept 
Personnel jl uris.cenieui 
Truffle Management 
Accpuntirip and 
tt P. A. Cimrfitnjf 
ITWfl Arcihuni i ng 
IJPukkeFlinut 
Spanish □ Frenrb 

S:ili inir: : 1 1 jS 

Advert J J L Jj|C 


0 


n T»lrfntHitfl 

CJ Ulaik smithing and Fat-fling 
Pittenmatlnj 
Faundrywcrk 
Machine Shrp Practice 

□ PHkmEser and Steam Fitter 

1 HumTiInc Inspector 

Foreman Plumber 
lEeSHag and Ventilation 
itliert- Metal Warmer 
Steam Bouncer 
Marine Fnffliwf 
RefriffiM'al l.m Engineer 
It. H. PodiLlnnh 
III trlivLKy- Enyineor 
rkomialry □ Pharmacy 
Minins Flnglncer 
Nil r | gat Jon □ A Sparer 

LJ T rein and S i l- :• I Worker 
i Test lie Overseer or Snpt. 

n Cottmi }! wruifueloring 

□ tVsKikm ManuJaclurins 

§ Ag r Lc ult ut« p Fruit tlrrmlng 
Poultry Far ml fig 
Mathematics Q Radio 
TRAINING courses 

[ 1 P us I Iw'Jw CurrcaF^sn^nci? 

O Show Csnl Jitld KJeh l. Urdolf 
□ sirnoerajih}' and Tiling 
U Knslisdj 

§ flirt l Sen'iftfr 

RallWHlf Mail Clark 
Mail Carrier 
n tlijnfo Jtehonl HuWpctg 
□ Jllgk l^i' I" ml HlllijeCLS 
□ rnntCHinlng 
□ 1 1 1 li -. t rating 


Kamo. 


Addrois - — — M ; i — . mi .. 

Cits'... Stato-... 


OHUmtllHL.. . , i _ 

it ifitfl in r.m'Uo, *rnH tfiit c^y-p'm to Ifre / o I cfmo f Eoai i 

€oTTCSffdf\^f\tM £c*rjv!i iSJc-rj/r lcjJj- Cunudd 




Buy Direct on Ctcciit 

Qtie EWorld c Jcmious 
21 Jewel c Ihin < $todel 

Santa Fe 

slat* 

Qur “Direct to You ' 1 offer and 
I'lxtry Special Distribution 
Pllait is fully explained in the 
New Sim ta Fc Special Ibmklet 
j list off the press. The "San ta Fe 
Speciiil" Plan means a big saving of 

money to you ami ynu iit‘l Hh l hi.-ijt wtuch 
viiluc on (hf market today, Watch sent 
fur you lo set? t l I toit i one penny down. 


I cr r o u n N e w 
justrUlT tlh* 
th^ nr we.tt 
e-iJ gfl s | n *n it<f 
Hurii ^hagm 
are nho»n. 
ei I'cmy paynif-nto h Weir 
J(1 ttit>i FREE All WalcliGi 

.ipprevol an d 9 Did pt! Jta y ut r- n ts. 
M3NUTC It will i>nijr ''flne 

u i >o ir ‘i-TC to s-m i: rur it^w WAtCtl 

SO NOW. 

Watch Company 


bent. 76 


'Eliornas Flldsi 





Punch* Holes for S crews 

AW LETT 

FITS >T>Ufc SCREWDRIVER^ 

TUnkce ynur screwdriver Hie iiftcuJliest 
tool in fn-e houge. ikineh^n holes 
lor many plirprmra. Made ol 
liJKli -temper &d Chromium 

|) 1 41 ed ifijri i .« rsictl. ^ trrul /& 

kUdeshucKon 

■“•hink of l-tew- \ 

f Tu^ n : A hit .-r \\*T', «1 

JLtJ * Ll * r^T (Wtlvlrf^l f-Kk) 

A. L. Hulilntan Ifiduttrln 
toe Mon HE 1 ♦"dgr Oa trull, M UlH. 



* w Er Hi liLcntore 
dcArrlhlrig Mlt "TK* 
Papular Mechanic 

WitrhpKpp - 

hm rtrt«t^ er 
irar Ffwn Trial i>tfwr. liitf- 
■*Mea yuo lu <lo HI w<wd- 
•sktL inir Dp»-n»lkrtM [a 
Mhi-lrntb tke lime. 

WHITE TOPAY 


YouCanMaKelt 


IK six days 

I’M givu you the same chanee. Show my samples 
ol super- value tailored- tt>meA4ure all-wool amts 

at $25- BO. Cash eauuntssions in Adfanc* and liberal 

iittin. AsEPLiiudiisE values, gi i arcmtfeecl fir Noejpcdenee 
necd(ffl. FBtE outfit, oVef 100 all-wool fibrtft, Write, 

Vt.Z- CIBSOh, fnc.. Dapt. LF-S1S, ^DQ ThfftopSL, HL 


iron this portfolio oF 


Only 2 Se briegi y* 
valueblc pinna, 2-1 t. _.. v — , 

wILh t*frifdcli) pirticulsirt covering eacci 


sepiriita nticcla, 

pUbBL. _. - 

ci pii ration. Ci>llerti*n itioludee Grand- 


fiilfu-h'j. Cloek, :-i: i f M --.i.Si- 1 . JtiiiiSc Cut, Ti.bl« 
m-J rfi^ev *|K^r lin^Iiu *jfnj frr*euc+l£a , m.itiaf# 
ACjKll. ElOVuitaev jmd H>T«. 

Jain tkia ttifiiuiuid* «t :ihTj nh.o 
find gijr and plodUtLire :ti 
l2i*ir ti^-n fiLmitart-. E spn-rN-tn 1 ^ 

I'li- tii rill tvf ijvildilifr Ruawri'iiiH; 

(.Lst will i^tti lifetime, thm't 
nil#* IhH gpportahitr to h- r et lb^#o 
v*lu*bL* jiliiriH, £4oiEr worth 
|i,L,ii -OdtmHIl* tbiHdp^ial ofur 
l*Atn -tm Ir S6i . 3ftnd ftOw. 

Dept, iuio Chiciit, III. 
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Auto Owners Now Save 
MillionsofGallonsofGas 


A new invention called the Whirlwind is actually saving millions of gallons of gasoline 
for automobile owners. Those who have installed this amazing device on their cars re- 
port almost unbelievable gasoline savings. They also report more speed and power, 
quicker starting and reduction of carbon. 



TJ.i. v' i " Mr-a l"i n — irfl 
\ a n.n. i ■ : : I ui 1 ! - ^iflripi 
lL-.r irA.ru i 1 rT i j i' I :; i’ 

mr jv>TLrru' afii* iJ A&1 
j"j .'Mil thru rhr H' J- 
arund fui+uf ItW. ?'>,.( 
.'^riod fix. 

a. rich. miwrA jitfVfF. 
Jrfr-H-Rfl |tfi6iV~' I Jr 

n rf <4irtAM Jarm&ti*n. 


TKU L> *n hifuxJraTi'd-fl 
aJlSt f owfiiri brfirrt -ii 

nwn IpAltiI- 

_ i 1 1 J in a r-: r: : y r ■ i ■ - 
kirti fnnK . I n rihxi /ur «.t 
Ll M imTHHtwiiJ* \* -fit 
ftl./uN niranin./ S-J 
■ t a nd n. JfC t'f rhr g lM . 

l" ! Mi' L. UUJlJril - d r H |1 1 ■> 

r,rv,v>.-rJ|r -ru r N t ■- 

paMt.fr? IUU.1> Mir, '..I 1 
.'IT ri jriui-L. 


The marvelous thing about this 
Whirlwind is that it works as Well 
on a! I makes of cars* Reports are 
received from owners of practically 
every known make of automobile 
from Fords to Lincolns and they 
are all equally enthusiastic in their 
praise. 

FITS ALL CARS 

In Just a few minutes the Whirl- 
wind can be installed on any make 
of car, truck or tractor. It’s ac- 
tually less work than changing your 
oil or putting water in the battery. 
No drilling, tapping or changes of 
any kind necessary. It is guaran- 
teed to work perfectly on any make 
of car, truck or tractor, large or 
small, new model or old model. 
The more you drive the more y ou 
will save. 


SALESMEN AND DISTRIBUTORS WANTED 

TO MAKE UP TO $100.00 PER WEEK 


Whirlwind men are making big prof- 
its supplying this fast selling device 
that car owners cannot afford to 
be without. 


Good territory still open* Sam- 
ple offer and full particulars 
sent on request. Just check the 
coupon. 


GUARANTEE 

N 7 o matter tvbat kind of a car you have — no matter 
how big a gas eater it is — the Whirlwind will save 
you money. We absolutely guarantee that the 
Whirlwind will more than save its cost in gasoline 
alone within 30 days, or the trial will cost you 
nothing. We invite you to test it at our risk and 
expense. You are to be the sole iudge. 

WHIRLWIND MFG. CO. 

DEPT. 999-JOS-A THIRD ST. 

MILWAUKEE, WISCONSIN 


Free Trial Coupon 

Whirltaliid ftTfg. Co., 

999-SOS-A Third St.. Milwaukee, Wis. 

Gentlemen: You may send me full partifsitarp of your 

Whirlwind Carbureting device and tell me how 1 fan Jtet 
one free. XL is dues not ublitrate me in any way whatever. 


NAME 


ADDRESS 


CITY, * 

COUNTY STATE 

□ Chech hete if you are interested in full or j>art lime calcs- 
1 man petition* 
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Buy— Build — BUT FLY A 
HEATH PARASOL and be sure to 
use that wonderful little HEATH- 
X N HENDERSON Aircraft mo 
heath V X tor to insure the success of 
"KST N \ your plane* Detailed shop 
l\?££$r \ Ptmts $5*00* 10c in 

CMetgo, w. \ stamps or coin brings 

GenUenten: mndosed hnd ^ 

■Is hh? or »UUiie^ luf wiiich \ f>lir larOe llli]^ 

. h^nii use your lurgi: il his tinted N, 

booklet on Lfst Htuih Ni ' t ^ (rated book' 

Naidc .... ............. y . , N. let* 

A4drw. . HEATH A I RCRAFT CORR 

City Slote 1721-25 5ed S whfc Sl, Dept P-7, CHICAGO, ILL 


NOW YOU CAN AFFORD 
TO BUILD THAT , . . . 


HEATH 
• PARASOL 


Get Started with only $12.00 


Build it for 
$i99 


$975 
Ready to 
Fly 

America’s Most Popular Sport Plane 

For those who cannot afford (o invest the entire $199 we have arranged the shipment 
of the hill of material for our HbATK PARASOL in 11 convenient progressive groups- 

Hy purchasing in these groups you mav 
.1 build your HEATH PARASOL with 
limited capitd -<nd without delay yet en- 
joying the discount made possible in our 
complete Kill of material. Thus you may 
purchase $220 worth of aircraft materials 
on the installment basis and with a dis- 
count that makes it only $199.00. 

Tf there is a smalt lake or river near by 
remember you may build the Sea Plane 
Parasol on the same installment basis* 


F*OPLJlAft MECHANICS PRESS. PRINTED WU. S. A. 


Clever New Invention., 



Without a 


Glass, Saves Nerves, Saves Door, Saves Fuel 


Saves 




HERE’S A GREAT NEW SUMMER SELLER! 

fow two of the worst nuisances in every home, store, 
ffice and factory can he banished — Slamming Doors 
nd Doors Left Ajar* Close-A-Door, a clever new de- 
ice, closes any door swiftly, securely, silently. Read 
ow it saves money, fuel, nerves* Then mail the cou- 
pon for agents' introductory offer at once* 


' osts Less Than Other Kinds 
of Door Checks 


Everv home, office, store and factory can afford to equip 
cry door with this astonishing new invention Ijecause it 
>sU two-thirds less, flamming, banging doors wreck 
irves, ruin doors, smash glass, Doors left ajar cause 
■afta and colds, waste heat and coal ami invite intruders. 
*retm doors equi]>]jed with Close- A- Door close secure ly and 
ently — and you never see bulging or broken screens. 


ITS ANY DOOR IN 3 MINUTES 


Any boy who can owe an ordinary screw driver can 
tfu h Close-A-Door in a jiffy. It operates automati- 
lly and neve/ needs attention. Built of materials that 
st for veu m‘ and years, Designed on a peculiar pat- 
i tod engineering principle that insures perfect opera- 
nt at all times. Jt is neat, compact and takes Up 
!iy little space on any door. 


ROTECT YOUR FAMILY 
AGAINST INTRUDERS 


Every outside door should he protected with a 
lose- A- Door to keep the doors always dosed so- 
rely against sneak thieves and intruders. Every 
lice and factory door should he silenced with 
lose- A -Door to increase efficiency and save 
me. Don't confuse Close-A-Dnor with expensive 
a, cumbersome devices* It is NEWT BETTER! 
REAPER! 


r est Offer to Agents 


A liberal test offer on Close- A -Door is now Iwnug made 
;ctus and to those who would like to make extra money 
tire-time. This : s a real opijortumty hi a field that has 
arr-cly Wen touched. Get the new Close- A- Door plan 
id the unique and amazing demons! ml ion out lit. Simply 
ail the coupon for full details and j-et pet for the profit 
irprisc of your life. Act right now. 




nnp\ 

VIIV f 


Full-Tin 


Close- A-Poqr has been such an 
amazing auIcs sonant ioti that we have 
decided to Of KOI hundreds of new’ 
territories. Mow we want live 
wire full-lime or part-time men to 
demon si rale Cb >se-A -Door to 
homes, offices,, stores and factories 
and take orders. We supply 
miriLalure door equipped wilh Closc- 

■T. ■ f L.n.-r Mini finikin fuHi.'iu.'il icljr dl-riHinftra- 
{.injj. Jc.Ht vv ll 1 1-: into every hnirie and iv;j|ldiri^ 

mu] y. m Jinvi* i i t<i eorm '.ml w-tili 

lo ll rJi m ra fT- TTi- his:i n ■ k . | rJ.."!- n: 

your [crriinry ucn J Oic^-A-i )oor S:l1i - urn 
(kr mirmtr* people .-j-p kmv fjpverly it 
W'Tks. Vmi mate money ridit lemi tte 
s*nu-t, :;:mI ari upparlumty is ofFenfitl t> ■ bnllil 
u pf-rmiincnt Lm-r 'tivn hft-jnniH i. .f y.'.r own. 
Mail f?(fi rmupoil for ln-w tulcu plan utid 
doiuomlrator , -fTi-r. 


CLOSE -A- DOOR 


V/»r*>» Anv A/uir 44/An#/^ r. C/ A Al 


C LOS E - A - DOO R CO. 

Dci>t, H- 10 , 1531 Washington Ave., St. Louis, Mo. 

■ 

: r ? ( J .OSH -A- DOOR < O.. Dept. H -10 

J 1531 W'aiJiiiLjiliiiS ML 1 .. St, l.iiniv Mft. 

_r - Spin I nil! Tull dfi.-wrliitluu *!? your i'Icmt fmw 

— ■ ■"* j, UivoctMitii. e'liHSB-A-Puur, uutJ Tner.-' iiiimii l*m 

^ ujoiicy lur amfina. 

i 

; Niuuii ..*,*, — 

m 

j Af.ldWLS ...... ..... 

■ 

3 ( 'ir.j-. . * fct.'Lttf . . 




pleasure in every 


passing moment 


The cigarette that 


puts a spark of 



< > /*- 
4 


f : Et. JpRfyimliU TijIuhcu 

* »i' i LL J [J H , ’ifl irL&lull'Snll' III. Ct 



